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VIEWS, NEWS AND INTERVIEWS. 


‘‘What, warder! Ho! Let the 
portcullis fall!” Ip the days of the 
knights and troubadours, palfreys and 
fair maids, ancestral castles and 
moats, this was a common order. In 
fact, they seemed to be letting 
portcullises fall on every conceivable 
occasion. And there were also lots 
of portcullises to let fall. But 
neither history nor poetry is clear as 
to the reverse operation. There must 
have been times, for instance , after.a 
fall, when they wanted to get ’em up 
again. Howdid they doit? Although 
portcullises are scarce in these days, 
and rather expensive luxuries to have 
around the house, the T'wenty-Third 
Regiment has one fastened to its new 
armory in Brooklyn, N. Y. They, 
of course, as well as the ancients, can 
let their portcullis fall, but, like 
sensible people, they have provided a 
modern way to get it up again. The 
C & C Electric Company, of New 
York city, has installed an electric 
motor to lift this portcullis, and there 
you are. ‘This is believed to be the 
first case in the history of the world 
where a motor has been used for such 
a purpose. 





Several conductors on the Union & 
Middlesex Traction Company at 
Rahway, N. J., recently objected to 
using the pocket cash register and 
were relieved from duty on the line. 
In these days of modern apparatus, 
it would seem that the cash fare reg- 
ister in common service is the proper 
device to use. 





Electrical contractors will soon 
have an opportunity to bid for the 
electrical equipment of two more sky- 
scraping hotels in New York city. 
Each of these new hotels is to be 18 
stories high, and their combined cost 
will be about. $3,000,000. One is to 
be erected at the southeast corner of 
Fifth avenue and Forty-fourth street, 
and the other at Thirty-fourth street 
and Fifth avenue. The first is to be 
built by Mr. Melcher, one of the 
trustees of the Paran Stevens estate, 
and the other will be put up by 
Henry Clews, the well known banker. 


Plans for both hotels have already 
been filed with the Building Depart- 
ment. Harding & Gooch are the 
architects. 





Electricity naturally had a great 
deal to do with the recent Fitzsim- 
mons-Corbett fight at Carson, Nev. 





cian in charge, located the break at 
one o’clock in the morning of March 
18, and made the necessary repairs. 
To test the wire he attached his in- 
strument and telegraphed to Tampico 
the following inquiry: ‘‘ Does the 
wire work all right?” The answer 
came back: ‘0. K. Fitzsimmons 


‘* ELECTRICAL DEVELOPMENT AT NIAGARA Fatus.”—THe POWER CoMPANY’S 
NEw W8HEEL-PIT. 


Its function was chiefly performed in 
disseminating the news of the contest 
to all parts of the civilized world. 
One of the most novel occurrences in 
connection with the receipt of this 
news was the experience had by the 
crew of the cable repair ship ‘“‘ Oxus”. 
This ship had been chartered to re- 
pair the cable from Tampico to Vera 
Cruz. The ‘‘ Oxus” left Tampico on 
March 17, the day of the fight. Mr. 


McCann, of Galveston, the electri- 
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wins.” Mr. McCann then informed 
the Corbett men among the crew 
that they had lost their bets. When 
he endeavored to learn further de- 
tails of the fight it was found that 
the instrument had been detached 
and no further news was obtainable. 
The crew thereupon proceeded to 
make bets as to bow long the fight 
lasted. These bets were settled on 
the arrival of the ‘‘ Oxus” in Brook- 
lyn, N. Y. 





ELECTRICAL DEVELOPMENT AT 
NIAGARA FALLS. 


THE NEW WHEEL PIT. 





The power district of Niagara Falls 
presents a busy scene nowadays. New 
factories are being constructed and 
additions being made to factories 
already operating. At the same time 
the extension of the Niagara Falls 
Power Company’s main power house 
is being pushed forward rapidly, in 
order to have sufficient power to sup- 
ply the demands that will soon be 
made for it. 

In the rear of the power house 
E. D. Smith & Company, the Phila- 
delphia contractors, are pushing their 
work night and day on the extension 
of the present wheel pit. The chan- 
nelling machines and drills have been 
operating all Winter, cutting out 
the solid rock, and gradually getting 
deeper, until now they have reached 
a depth of from 100 to 120 feet. They 
still have from 60 to 80 feet to cut 
before the work will be finished. 

Near the surface the masonry work 
is well advanced. On the west side 
the wall has been carried up to within 
10 feet of the top, and work is being 
pushed on it. On the east or canal 
side part of the wall is already fin- 
ished. All of the penstock inlets and 
forebays are in, except No. 10. 

On account of the blasting con- 
stantly going on, it is impossible to 
place the I-beams and girders which 
are to support the guide and thrust- 
bearings. But stub ends are being 
placed in the walls as they are ex- 
tended downward, to which the cross- 
beams will be bolted when the pit has 
been finished. 

Within the present power house the 
arch, which is to support No. 4 
dynamo, has been set up and is 
approaching completion. 

Now that the contracts have been 
awarded for five more turbines to the 
I. P. Morris Company, of Philadel- 
phia; the governors to the William 
Sellers Company, also of Philadelphia, 
and the corresponding electrical equip- 
ment to the Westinghouse Electric 
and Manufacturing Company, work 
has been commenced on the latter so 
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as to have the first complete unit in 
readiness to operate in about six 
months, the other machines to follow 
at intervals of two months’ time. The 
various companies are already busily 
engaged laying out plans for the con- 
struction of the machinery. It is 
expected that the work will be suf- 
ficiently advanced to permit the 
installation of the machines as fast as 
they are delivered. 

In addition to the five units of 
5,000 horse-power each, there will be 
installed four 125-kilowatt direct- 
current generators, of a special ver- 
tical type, toconform with the general 
shape of the large dynamos. These 
generators will be driven on vertical 
shafts by four turbines working from 
two small penstocks, whose inlets 
have already been set between num- 
bers five and six, and six and seven 
main penstocks. These machines 
will be used for field excitation, 
power-house lighting and for crane 
and elevator circuits. 

The present switchboard structure 
is planned to take care of five dyna- 
mos, or 25,000 horse-power, and a 
duplicate of this will be placed in the 
extension of the power house, from 
which the other five will be gov- 
erned. 

As each switchboard has two inde- 
pendent sets of bus-bars it will be 
possible to run all of the dynamos in 
parallel or divide them into one, two, 
three or four separate blocks of any 
desired size, thus giving a very flex- 
ible system. 

The new machinery will be sub- 
stantially the same throughout as that 
already installed. 

Switches, instruments, etc., will be 
unchanged, and the new switchboard 
structure will be the counterpart of 
the one already in use, except that it 
will be somewhat longer, to accommo- 
date four additional feeder switches. 

From present appearances all the 
power that can be generated in the 
next year or so will be engaged at 
once. Several of the present large 
consumers already contemplate in- 
creasing their plants, and the new 
factories being built will demand a 
large amount of power. In addition 
to these, a large block of power will 





be needed to fill the orders from 
Buffalo consumers. 
a, 
A Question for Mr. Hale. 
To THe Eprror oF ELEcTRICAL REVIEW: 


In your issue of the 7th instant a 
report of the lecture given by Mr. 
Geo. D. Hale at Chicago contains a 
curve showing the fall of DR due 
to rise of temperature. He appar- 
ently commences at 60 degrees 
Fahrenheit, and at 74 degrees the 
resistance has dropped 50 per cent. 
I would like to ask him if he were 
quite sure of this, as, judging from 
his description, he was testing a sam- 
ple of Norwich cable, and I was not 
aware the fall is so great. 

Truly yours, 
E. W. STEVENSON. 

Passaic, N. J., April 9. 





A receiver has been appointed for 
the Brush Electric Light and Power 
Company, of Geneva, N. Y. 


ELECTRICAL REVIEW 


Air-Brakes on a German Inter- 
urban Railway. 

The Standard Air-Brake Company, 
of New York city, has achieved 
another triumph in foreign lands. 
Some time ago the company installed 
300 of its air-brake equipments on the 
Grosse Leipziger Strassenbahn in 
Leipzig, Germany. These gave such 
satisfactory results that the “‘Stand- 
ard” air-brake was specified for the 
Oberschlesische Dampfstrassenbahn 


in Prussia. 
This latter road has been a steam 


road, but is now being rapidly equipped 
with electric power. Thirty motor 
cars and 50 trailers will be placed in 
service at once. The accompanying 
diagrams show one of the motor cars 
as equipped with ‘‘ Standard” air- 
brakes. There are compartments for 
second and third-class passengers. 
The hand-brake staff is retained in 
addition to the air-brake, and will 


FINANCIAL PRACTICE AND ENGI- 
NEERING METHODS OF AMER- 
ICAN STREET RAILWAYS. 





DELIVERED BEFORE THE NEW YORK 
ELECTRICAL SOCIETY, AT COLUM- 
BIA COLLEGE, APRIL 7, 1897, BY 
E. E. HIGGINS. 





I am sorry that you are not destined 
to listen to a more carefully prepared 
address to-night; the reason being, 
not only that there has not been time 
in a busy career to go into the subject 
in writing, but also that the field 
covered by the subject is so very large 
that it is almost presumptuous to 
attempt to prepare any formal paper 
which would aim to cover it. I shall, 
therefore, make everything as in- 
formal as possible, and try to deal 
chiefly with the broad principles 


underlying street railroad practice in 
several aspects, and wander over the 
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In that eastern section 44 per cent 
of the street railway mileage of the 
country is concentrated; and in a 
larger section still, the East and cen- 
tral East, 76 per cent is concentrated, 
while in the South there is but eight 
per cent, and in the great West but 
16percent. Thecapitalization alsois 
divided in much the same way, 86 per 
cent being in the East and central 
East, four per cent in the southern 
States and 10 per cent in the western 
States. Now there is another rather 
interesting feature in connection with 
this field of street railway operations. 
It follows from the fact that this 
immense number of cities is concen- 
trated in this small area that they 
must be close together; in other 
words, we have a network of cities, 
and the opportunities for suburban 
and interurban roads is, of course, 
very great. In Massachusetts, for 
example, the whole eastern part of 
the State is as much of a network ip 
street railroads as in steam railroads, 
and that is saying a good deal. In 
New York State it is not quite so 
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Motor Car witH AIR-BRAKE ON OBERSCHLESISCHE DAMPFSTRASSENBAHN, GERMANY. 


operate in conjunction therewith if 
required. The brake rigging, how- 
ever, is arranged to secure uniform 
pressure alike on all the wheels, and 
the train, when filled, will weigh over 
50 tons. The steepest grade along 
the road is five per cent, and cars will 
maintain an average speed of 16 miles 
per hour. The motor compressor 
furnished in this installation occupies 
a space of 16 inches by 24 inches by 
18 inches. The Oberschlesische is a 
road of extremely narrow gauge, the 
track having a width of but 30 inches. 
In order to furnish adequate power, 
motors will be placed on each axle— 
that is, four to a car—these motors 
being of a specially narrow type. 
There was no room, therefore, on the 


axles or the car for axle type com- 
pressor. On this account the gear- 
less motor-driven compressor will be 


used. 
7 oe 


The residents of Michigan avenue, 
Chicago, between Fourteenth and 
Thirty-ninth streets, will soon enjoy 
the benefits of electric street iJlumina- 
tion, like the rest of Chicago’s fashion- 
able boulevards, a contract having 
been entered into last week between 
the South Park Board and the city, 
whereby $10,000 from the Park funds 
is appropriated for the purchase of 
necessary lamps and posts. The lights 


will be maintained by the city. 


field with a more or less fixed purpose 
in mind, and select here and there 
some things which may be of interest. 

I think it isa good plan in any 
discussion of this kind to glance at 
the field of investigation for a 
moment. There are some things 
here which have surprised me and, 
possibly, may surprise you. Referring 
to the map in this very small section 
of the country covering New England, 
the Middle States, Ohio, Virginia 
and West Virginia, etc., there is 64 
per cent of the cities of the United 
States of over 15,000 inhabitants, 
there being 215 in all. In that sec- 
tion, round through the western part 
of Missouri and north of Mason and 
Dixon’s line, covering perhaps one- 
fourth of the’ ‘area of the United 
States, there is not less than 83 per 
cent of the cities of the United 
States having over 15,000 inhabitants, 
and down here, south of Mason and 
Dixon’s line, including Texas, there 
is but 11 per cent, or 24 citiesin all, 
while in the great West, covering 
that immense area, there is but six 
per cent. That means that primarily 
the street railway section of the 
country is necessarily in the East—in 
other words, the population is there 
—and you can not have street railways 
without populations to support them. 
That that is true is seen from one or 
two other statistics. I do not propose 
to deal very much with statistics 
to-night, but there are two or three 
things which may, possibly, be 
brought better in that way than any 
other. 


much at present, but indications are 
if the present rate of growth in mile- 
age is continued there will be in that 
State a very strong traffic-earning 
power in the fields which have for- 
merly been given over to steam rail- 
roads. Now, in the West it is as a 
matter of fact, and remotely follows 
from these figures, that the popula- 
tion centers are more or less isolated, 
and the street railways have to rely 
very largely upon the purely urban 
traffic. There are, of course, in a 
few of the cities suburban sections 
not very far away. Denver, for ex- 
ample, contains numerous health re- 
sorts which go far to make up its lack 
of purely residential suburbs. San 
Francisco has resorts in much the 
same general way; but when you con- 
sider that there are in the great West 
but two cities having a population of 
over 100,000 inhabitants, that there is 
only one city between 50,000 and 
100,000, six between 25,000 and 
50,000, and four between 15,000 and 
25,000, you can see that the chance 
for anything more than a merely urban 
traffic is small. The same thingin a 
general way is true of the South. 
In that section there is only one large 
city of 100,000 inhabitants, 10 from 
25,000 to 50,000, and nine from 15,000 
to 25,000. From these figures it fol- 
lows that we should not expect to find 
in the West, with one or two conspicu- 
ous exceptions, great street railway 
prosperity, and I shall speak in a 
moment or two of some of the special 
reasons why we do not, as a matter of 
fact, find very large prosperity. 

Now, just a little bit of history. 
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History is always dry, and I shall not 
go into it at very great length. Ido 
not know and do not care very much 
which was the first street railway to 
be built in the world. It is sufficient 
to know that between 1850 and 1870, 
or limiting it a little more, between 
60 and *70, was a period of very 
rapid growth of street railways, all 
built to be operated by horses. In 
1872 the first cable road was put in 
operation in San Francisco, and from 
that time until along in the ’80’s cable 
railroading was a fad with the larger 












Fic. 3.—WkESTERN TELEPHONE CON- 
STRUCTION COMPANY’s DEsk TELE- 
PHONE SET. 


roads. Between 1880 and 1888 there 
was a great deal of uneasiness between 
street railway companies. Every one 
conceded the desirability of doing 
away with horses and adopting an 
improved motive power. The ques- 
tion as to what motive power was the 
real one. The cable was too ex- 
pensive for most roads. Only a few 
of the cities of greatest traffic density 
could think for a moment of putting 
in a construction costing anywhere 
from $75,000 to $300,000 a mile. At 
the same time the municipalities were 
urging the improvement ; the news- 
papers were calling upon the street 
railway companies to give better serv- 
ice into the suburbs; real estate 
syndicates which had property to sell 
were bringing the question to bear in 
every way possible, and the diffi- 
culties of the street railway manager 
could hardly be exaggerated. Com- 
pressed air motors, gas motors, am- 
monia motors, and perhaps more than 
all, the storage battery system, were 
considered among the most hoped-for 
possibilities. At that time no one 
believed it possible that the roads 
could put in the overhead electric 
system, even if the overhead 
system could be proved to be suc- 
cessful, on account of the oppo- 
sition to it on the part of munici- 
palities. In 1888 the Richmond 
road was first operated. The his- 
tory of that road in ite early fight 
of electric traction versus horse trac- 
tion is interesting. I suppose that 
Mr. Sprague spent the greater part 
of six months on his back, under the 
cars at Richmond, trying to get his 
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motors to work, and the fact that he 
succeeded was the result of one of the 
most indomitable and plucky fights 
that has ever been made in any de- 
partment of industrial development. 
The original Sprague motors were 
single reduction, very light, indeed, 
poorly constructed, easy to burn out, 
overloaded under the usual conditions 
of traffic, particularly at Richmond. 
Later motors brought about the 
double reduction through the use of 
internal gearing. The Thomson- 
Houston company entered into the 
fight with its accustomed energy, and 
during the next three or four years 


there was one of the most remarkable 
booms—it is hard to find a word 
which expresses so much as this word 
—in electric railroading that could 
possibly be imagined. It would not 
have been believed possible in 1888 
that so much mileage of the overhead 
system could be put in in three or 
four years. In 1892 electric traction 
was practically determined upon by 
all street railroad managers. The 
cable system was no longer considered, 
and from 1892 until the present time 
cable mileage has actually been cut 
down, not because cars can not be 
operated more cheaply than by elec- 
tricity, for, as a matter of fact, in 
many cases where the traffic is very 
dense, the cable system is still more 
economic per car mile, but because 
the electric cars were more popular, 
insared smoother riding, better light- 
ing, and, as a rule, between the two 





Police and Fire-Alarm Telephone 
Apparatus. 


The Western Telephone Construc- 
tion Company, of Chicago, IIl., is 
branching out into a new field of 
telephony; that is, the manufacture 
of police and fire-alarm telephones. 
The illustrations herewith show two 
views of their new police telephone 
apparatus, showing the external and 
internal appearance ofthesame. The 
box is about the size of the ordinary 
fire-alarm patrol box, and is of cast- 
iron, with a closely fitting door of the 
same material. Auy desired lettering 
may be cast on the doors of these 
boxes. Externally and internally 
they present a very neat appearance. 
They are each provided with acomplete 
telephone outfit, including magneto- 
generator and call bell, granular car- 
bon transmitter, bipolar receiver, two 
cells of dry battery and an automatic 
hook switch with platinum pointed 
contacts mounted in a very ingenious 
and compact manner. By an auto- 
matic release arrangement a call is 
sent to the central office without the 
volition of the operator, on the open- 
ing of the door, thus rendering it 
possible for the most ignorant and 
inexperienced person to use this 
apparatus without any previous train- 
ing. The lock is provided with two 
key-holes, in one of which fits a 
“‘citizen’s” key, which may be used 
to unlock the door, but when so used, 
can not be withdrawn until some 
person with proper authority operates 
a release key in the other key-hole. 
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transmitter, a bipolar ‘receiver and 
an automatic hook switch,all mounted 
on a very neat,but substantial,nickel- 
plated stand. This part of the 
apparatus may be slid around on the 
top of the desk to any desired posi- 
tion, and as it takes up but little 
space, formsa most convenient instru- 
ment for office use. 

The annual report of this company 
shows a most flattering condition of 
affairs. Incorporated in i893, its 
first two years were a succession of 
hardships ; since which time it has 
had continued prosperity. Its busi- 
ness has increased to such an extent 
that last year the shipments of itsown 
manufactured products amounted to 
about half a million dollars. It is at 
present enlarging its manufacturing 
plant to treble its present capacity. 

--- 


Death of Robert Cunningham. 


Robert Cunningham died at his 
home in New York city, on April 8, 
of apoplexy. He was 59 years old. 
During the Civil War he was a tele- 
graph operator in the War Depart- 
ment. After the war he was in the 
service of the Western Union com- 
pany. He became the manager of 
the Franklin Telegraph Company in 
1867. On Black Friday, Septem- 
ber 24, 1869, he accidentally over- 
heard a message from the Secretary 
of the Treasury to the sub-treasurer 
in New York city announcing that 
$4,000,000 of gold would be sold on 
government account. He took this 
information to the office of Fisk & 





Figs. 1 AND 2.—INTERIOR AND EXTERIOR VIEWS OF THE WESTERN TELEPHOYE CONSTRUCTION CoMPANY’s POLICE AND 


motive powers, electricity had so 
many points of advantage, so far as 
the public were concerned—the poles 
and wires being in—that the cable 
companies in some cases were foroed 
to adopt electricity or go to the wall. 
The result is that to-day, out of 
15,000 miles of street railroads in the 
United States, 85 per cent is in 
operation by electricity as against 
eight per cent by horses (only 1,200 
miles),and four per cent by the cable 
system, and four per cent by miscel- 
laneous motive power, chiefly steam 
dummy lines. So much for the 
history of electricity as a motive 
power for street railways. 
(To be continued.) 


Frre-ALARM TELEPHONE. 


This release key may also be used to 
unlock the box, and may be with- 
drawn in the manner of an ordinary 
key. On the whole, this apparatus 
shows excellent design and workman- 
ship throughout, and reflects credit 
on its makers. 

In Fig. 3 is shown the company’s 
standard desk telephone outfit. This 
instrument is provided with a separate 
generator and bell-box, which may 
be secured under the desk or in any 
convenient place within the reach of 
the user. The telephone instrument 
itself comprises a granular carbon 


would before the message had been 
received at the sub-treasury. The 
price of gold on the board dropped 
immediately from 160 to 135. 


Bay Shore, L. I., is to have an 
entirely new electric lighting plant. 
Messrs. Osterberg & Sutton, 27 
Thames street, New York city, who 
are the consulting emgineers for the 


company, have sent out plans and 
specifications. The 2,000-volt single- 
phase system will be used, and the 
streets of Bay Shore will be lighted 
up by about May 15 for the first time 
in several years. 
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WESTERN INDUSTRIAL NOTES. 

President Converse D. Marsh, of 
the Bryan—Marsh Company, spent 
several days in Chicago last week, 
going over business matters with Mr. 
Jos. Hill, the company’s Chicago 
manager. 

H. M. Underwood & Company, 
manufacturers’ agents, 204 Dearborn 
street, Chicago, report a steadily 
increasing demand for the Espersen 
surgical lamp, which, we are told, is 
highly indorsed by the profession as 
the most practical device of the kind. 
The firm is also general western agent 
for the Housatonic company, whose 
‘* Perfect” shade holder is claimed 
to be the only one on the market that 
adjusts itself to all makes of sockets, 
but is particularly well adapted for 
the Edison style, to which it can be 
attached without removing the rubber 
insulating ring. 

Mr. Alex. Churchward, of the 
Excelsior Electric Company’s engin- 
eering staff, was in Chicago last week, 
making headquarters at the com- 
pany’s western office. During his 
Stay Mr. Churchward supervised the 
installation of several of the new 
single-phase alternating-current mo- 
tors, designed by him. The num- 
ber of orders already booked by Mr. 
Randolph for these motors, although 
but recently placed upon the market, 
would seem to be the best evidence of 
the apparatus meeting the demand 
for an efficient, simple and reliable 
machine of that class. 

The Stromberg—Carlson Telephone 
Manufacturing Company, Chicago, is 
feeling elated over securing the con- 
tract for re-equipping entire the 
Michigan City, Ind., telephone ex- 
change, where an automatic system 
has been in use for sometime. The 
contract calls for a complete equip- 
ment for 300 lines, but the prospects 
are that it will be necessary to in- 
crease the switchboard capacity to 
500 drops within a very short time, 
according to Manager Ross, of the 
Stromberg-—Carlson company. Speak- 
ing of telephone exchanges in general, 
and ‘* automatic” eystems in particu- 
lar, Mr. Ross commented upon the 
fact that the average subscriber will 
probably be never satisfied with a 
‘‘central”’ that he can not converse 
with, if only to register a real or im- 
aginary grievance. 


Mr. A. D. Chandler, general west- 
ern representative of the American 
Circular Loom Company, has just 
been appointed to fill a similar posi- 
tion with the Cutter Electrical and 
Manufacturing Company, of Phila- 
delphia, and will, hereafter, act as 
western representative for that firm. 
Mr. Chandler’s headquarters will 
remain at 1114 Marquette Building, 
where he will continue to take care 
of the American Circular Loom Com- 
pany’s interests, in addition to look- 
ing after the fast-growing western 
trade of the C-S specialties. Mr. 
Chandler came to Chicago some two 
years ago, and, during that time, has 
won the universal esteem of the elec- 
trical trade and kindred interests, 
through his straightforward business 
manners and many sterling qualities. 
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The Cutter Electrical and Manufact- 
uring Company is to be congratulated 
on securing the services of such an 
efficient representative as Mr. Chand- 
ler will prove to be. 
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The Coachman of the Future. 
[From the Toledo Blade. | 

This is the sort of an interview 
which may be expected when motor 
carriages come into use : 

‘You advertised for a coachman, 
sir?” said the applicant. 

“IT did,” replied the merchant. 
‘*Do you want the place ?” 

+“? Yes, sir.” 

‘*Have you had any experience ?” 

“‘T have been in the business all 
my life.” 

“You are used to handling gaso- 
line, then ?” 

“on, or.” 

“And you are well up in elec- 
tricity ?” 

‘« Thoroughly.” 

‘“*Good! Of course, you are a 
machinist, also ?” 

** Certainly.” 

«*Then I presume you have an‘en- 
gineer’s certificate ?” 

“«* Of course.” 

‘* Very well. You may go around 
to the out-house and get the motor- 
cycle ready. My wife tells me she 
wishes to do a little shopping.” 
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A Magnetic Island. 


The stories of magnetic mountains 
that exert an attraction that can not 
be withstood on all vessels that come 
into their vicinity have some founda- 
tion in reality,says the Literary Digest, 
and that, too, in the neighborhood of 
Germany. The well known island of 
Bornholm, situated in the Baltic and 
belonging to Denmark, may be re- 
garded asa huge magnet. Although 
the power of this magnet is not so 
great that it can draw the nails out of 
ships, as was told of the legendary 
magnetic hills, the magnetism of the 
rocks on the island of Bornholm can 
cause a good deal of trouble to ships 
in quite another way. For theisland 
of Bornholm exerts such an influence 
on the magnetic needle that it can 
cause a vessel to turn perceptibly 
aside from its course. This is quite 
possible, as the effect of this magnetic 
island is perceptible at a distance of 
15 kilometres (nine and one-half 
miles). A rocky reef near Bornholm 
is also made of the same magnetic 
substance. 

, <>< : 
A City Without Time. 

. Fora day or two, at the beginning of 
last week, Chicago was without accu- 
rate observatory time, the thousands 
of synchronizing clocks throughout 
the city being allowed to engage in a 
‘* go-as-you-please” match. This was 
made necessary on the part of the 
Western Union Telegraph Company 
by a fire in the clockroom of the com- 
pany’s building, whereby the synch- 
ronizing apparatus was disabled. The 
fire was caused by a cross between the 
service wires and some lighting or 
power circuit, causing a switchboard 
to be burned out. The damage is 
stated to be about $500. 


The Retired Burglar and the 
Electric Bell. 


‘*Why, say,” said the retired 
burglar to the New York Sun, “I 
got caught once in the very simplest 
sort of way. I stepped over a door- 
sill into a room, one night, raising 
my foot rather high, as I always did, 
whether I had on rubber shoes or not, 
so as not to scrape my foot on the 
door-sill, and set it down smooth and 
easy inside. But the instant I bore 
my weight on that foot, the floor 
under it gave, just a little bit ; but it 
was plenty. 

““T don’t suppose I think any 
quicker than elevtricity, but I cer- 
tainly knew what was coming be- 
fore I heard the sound of the bell. 
Still, the bell was in the next room, 
and, of course, it took a little time— 
some small fraction of a second—for 
the sound to get where Iwas. There 
was a broad plate set into the floor, 
just inside the door, and covered with 
the carpet. Pressure on that plate 
connected some electric wires and set 
a bell ringing. 

‘*Well, I didn’t stand there any 
longer than Icould help. I jumped 
back and started along the hall on 
the way out. To get out I had to go 
past the door of the room where the 
bell was ringing. Just asI gotto it 
there was a man came bouncing out 
of that room, and turning in my 
direction, and he collared me; and 
we whanged and banged around there 
in the hall for awhile, knocking down 
more or less plaster and things, and 
finally, I’m blest if he didn’t get the 
bulge on me, and get a few turns of 
clothes-line around me, that some of 
the rest of the folks had brought 
up. 

‘Of course, the most important 
thing about all this was the time it 
cost me ; but it was interesting about 
the electrical apparatus. You know, 
I'd been surprised, even then, to hear 
the bell ring io another room instead 
of in the same room where the plate 
was? I should have thought if any- 
body wanted a contraption of that 
sort in his own room he’d have 
wanted the bell there, too. But it 
seems it wasn’t a burglar alarm at all. 
They had a young son there that was 
a somnambulist ; used to get up and 
walk around in his sleep nights, and 
they didn’t always hear him ; and 
they wanted to. So they put this 
plant in, so that he couldn’t get out 
of his room without ringing a bell, 
and they put the bell in the old man’s 
room.” 
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A Life-Size Radiograph. 


Dr. William J. Morton, of New 
York city, one of the earliest X-ray 
experimenters, has succeeded in mak- 
ing what is, in many respects, a very 
remarkable radiograph. The nega- 
tive is a life-size picture of a woman, 
five feet four inches in height. The 
film used was six feet long by three 
feet wide. The negative shows the 
framework of bones in the body with 
all the joints, as well as hairpins and 
all metallic trimmings on the clothes. 
This is believed to be the largest 
radiograph yet made. 
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A Beautiful Catalogue. 


The Auchor Line has issued a 
pamphlet illustrating and describing 
tours in Great Britain and on the 
continent of Europe that is a model 
of its kind. The coloring, presswork 
and tasteful arrangement of ilJustra- 
tions and text combine to make it a 
delight to the artistic eye, and will 
pleasantly impress every one who sees 
the book. ‘The cover design is par- 
ticularly happy, and the brown-bronze 
ink, used in the body of the pamphlet, 
gives the numerous and well-grouped 
half-tone cuts a remarkably soft and 
delicate effect. ‘This interesting little 
book is one that every printer will be 
proud to see, as an achievement in 
his field. The James Kempster 
Printing Company, of New York, is 
the printing house to whom the par- 
ticular honor of the production of 
this work is due, and to them and the 
Anchor Line it brings deserved and 
notable credit. 
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Roentgen Rays and the Soft 

Tissues. 


Messrs. Remy and Contremoulin, 
says the Literary Digest, have pre- 
sented to the Academy of Sciences a 
new result of their researches on the 
application of the X rays to anatom- 
ical study. With theaid of chemical 
preparations they have put the 
muscles, ligaments, and tendons of 
dead bodies, both of men and frogs, 
in such condition that they have 
given radiographic images. The 
muscle appears of a somber shade 
that reveals its full outline, but with- 
in the boundaries thus indicated are 
perceived still darker portions that 
correspond to muscular bundles. 
The muscle is masked by bundles of 
longitudinal fibers, very clearly out- 
lined. ‘The muscular tendons show 
very clearly in many cases, and some 
interosseous ligaments are also seen 
plainly. 





The Tennessee Centennial and 
_International Exposition. 

This exposition will open May 2 
and close October 31, 1897, at Nash- 
ville. ‘I'he Southern Railway, in con- 
nection with the Pennsylvania Rail- 
road, is the only line operating a 
through sleeping-car service from 
New York to Nashville. The route 
is via Washington, D. C., Asheville 
and Chattanooga, leaving New York 
daily at 4.30 Pp. M., passing through 
the most interesting section of the 
South. The Tennessee Centennial is 
the celebration of the 100th anniver- 
sary of the admission of their State 
into the Union. It is a national 
event of international importance, to 
which the whole world is cordially 
invited. The construction of the 
different buildings and the arranging 
of exhibits are completed. 

Pe a 

The United States Supreme Court 
has decided in favor of the Western 
Union Telegraph Company, in the 
suit 6f the City of St. Louis to collect 
$5 tax on each pole in the city limits. 
On a previous occasion the court de- 
cided in favor of the city. The 
present decision does not decide the 
merits of the case. 
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A CROOKES TUBE TO PRODUCE 
SHARP IMAGES WITH SHORT 
EXPOSURES. 





BY M. E. COLARDEAU, IN 
RENDUS”, 


** COMPTES 


The condition for insuring maxi- 
mum sharpness with a Crookes tube 
is that the source of emission should 
be as comparable to a point as pos- 
sible. This condition was not realized 
in the first Crookes tubes. The 
cathode rays covered a large portion 
of the surface of the tube, and it was 
the whole of this portion which 
emitted the X rays. For this reason 
the image lacked sharpness. 

This has been obviated to a large 
degree by the use of concave cathodes, 
which render the cathode beam con- 
vergent. By cutting this beam at its 
narrowest place by the surface which 
is to emit the X rays, the latter be- 
comes active only over a small area, 
and the images gain in sharpness. 
This concentration of the cathode 
beam is accompanied, however, by a 
considerable rise of temperature, 
which is sufficient to melt the glass 
bulb against which the rays are con- 
centrated. 

M. Perrin has shown that all solid 
bodies placed within the tube become 
a center of emission of the X rays, 
when struck by the cathode flux. It 
is on this principle that the so-called 
focus tubes are constructed, and 
which yield, with short exposures, 
much better results than did the old 
tubes. The shape and dimensions of 
tube usually employed present the 
following disadvantages : 

1. The thickness of glass must be 
sufficiently strong to withstand ex- 
ternal pressure, but glass is not very 
transparent to the X rays. 

2. The space within the tube is of 
largedimensions. The discharge fills 
the whole of this space. It would be 
advantageous to localize the energy 
of the discharge as much as possible 
within the cone described between 
the cathode and the focus. 

3. The length of path of these rays 
within the tube is of importance. 
The author made experiments with 
tubes in which the cathode could be 
placed at different distances from the 
anti-cathode region. 

When this distance is very small 
(one centimetre, for instance),. the 
tube heats and rapidly alters, but it is 
photographically very active; the 
action, however, is considerably 
weakened when the distance is made 
15 to 20 centimetres. 

4, The author studied the shape of 
the cathode flux in a cylindric tube 
with a concave cathode, by intercept- 
ing the flux at various places with 
substances such as chalk or Iceland 
spar, which become luminous when 
in the path of the rays. The experi- 
ments showed that the point where 
the flux is most strictured is often 
much beyond the center of curvature, 
and that its position varies with the 
degree of vacuum. 

Consequently. the focusing strip, 
which is placed at the center of 
curvature of the cathode, is inter- 
cepted by the flux, not at a single 
point, but over a fairly large area. 
The X rays are emitted by nearly the 
whole area of this strip, causing a 
want of sharpness when the distance 
between the sensitive plate and the 
object to be photographed amounts to 
an appreciable value. 

The author’s tube was constructed 
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with the object of overcoming these 
various objections. It is of acylindric 
form, and its diameter is not more 
than six to seven milimetres. 

A cathode four milimetres in 
diameter is used, placed at just 
sufficient distance from the glass to 
prevent heating. The cathode is 
concave, and its radius of curvature 
is about one-half centimetre. At a 
distance of seven to eight milimetres 
is placed the focus, inclined to 45 
degrees, as usual, to the axis of the 
tube. In order that the X rays may 
pass out of the tube with as little re- 
sistance as possible, this part is blown 
to form a small bulb one-tenth 
milimetrein thickness in front of the 
focus, and on the active side of the 
slip. The action of the discharge in 
such a tube would rapidly alter the 
degree of vacuum; it is, therefore, 
necessary to either have it connected 





A New Alternating-Current Fan 
Motor. 

The Westinghouse Electric and 
Manufacturing Company has suc- 
ceeded in constructing an alternating- 
current fan motor for the season of 
1897, that, by its many advantages of 
construction and operation, will bid 
fair to become the most popular fan 
motor of the coming season. 

The fan motor is of the induction 
type and differs somewhat from 
the mechanical proportions of the fan 
motors of recent years, in being 
smaller and lighter. It retains the 
feature that was introduced in the 
Westinghouse fan motor of last year, 
and which was found of great practi- 
cal value, that is, ‘‘speed variable at 
will”, which is effected by the use of 
a three-contact switch, of simple con- 
struction, located in the base of the 
fan motor. By means of this switch 


WESTINGHOUSE ALTERNATING-CURRENT FAN Motor. 


to the mercury pump, or to connect 
it to a vessel of larger capacity. The 
good results obtained with such tubes 
show that the center of emission of 
the X rays is evidently very small. 
By employing an induction coil with 
a five to six-centimetre spark with the 
above tube, good silhouettes of the 
hand are to be obtained with one 
minute’s exposure; and when using 
a 25 to 30-centimetre spark and one 
discharge, photographs of a child’s 
hand were obtained. The duration 
of this exposure was measured, and 
found to be one-one-thousandth of a 
second. 

Stereoscopic photographs were ob- 
tained by taking two negatives of the 
same object, with different positions 
of the tube. 





callie 

The Tacoma, Wash. Railroad and 
Motor Company, a street car system, 
has been sold under foreclosure for 
$100,000 to a representative of the 
General Electric Company. Mr. 
H. G. Reavis was the buyer. 


the motor may be run at full speed, 
at moderate speed, or it may be cut 
out of the circuit. 

When the motor is running at full 
speed the breeze of air supplied is 
strong, steady and of wide range. 
When running at moderate speed, 
the motor successfully meets the 
requirements of the best desk fan, the 
breeze being considerably reduced and 
the current required to drive it being 
materially less. ‘Ihe motor is espe- 
cially useful in a sick room or a bed- 
room at night, securing effective cir- 
culation of air and operating almost 
without noise. 

This fan motor has neither a com- 
mutator nor brushes, and weighs, com- 
plete, ready for service, 25 pounds. 

—--_- 


James 0. Carr, of Schenectady, 
has been appointed receiver of the 
Geneva, N. Y., Brush Electric Light 
and Power Company. Stock, par 
value, $160,000, mortgaged to General 
Electric Company for $58,000. Other 
debts amount to $11,000. It is be- 
lieved that the General Electric 
Company will hereafter conduct the 
plant. 
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THE TRANSPARENCE OF BODIES 
TO THE X RAYS. 





BY E. VAN AUBEL, IN ‘* JOURNAL 


DE PHYSIQUE”. 





With regard to the comparison of 
transparence of bodies to the X rays 
and to hat, the experiments of 
MM. Meslans, V. Novak and O. Sule 
show that the presence of fluorine, 
chlorine and bromine, and especially 
iodine, in a molecule increases its 
opacity to the X rays. Certain facts 
quoted by the author prove that the 
presence of halogens and of sulphur 
in the molecule increase the opacity, 
both to the X rays and toheat. The 
author further veritied this conclusion 
by examining this transparence of 
tetrachlorides of carbon, of silicium, 
chloroform, and of sulphide of carbon 
to the radiations of a Colardeau tube. 

The liquids were contained in 
vessels consisting of a perforated cork 
disk cemented to cardboard. These 
were filled with their respective 
liquids, and placed above a photo- 
graphic plate wrapped up in black 
paper. One of these vessels contained 
water, for purposes of comparison. 

MM. Bleunard and Labesse have 
found that silicium, which is trans- 
parent tothe radiations of the Crookes 
tube, appears to communicate its 
transparence to amorphous siliccn. 
The influence of oxygen on the 
calorific absorption is clearly shown 
by comparing, with M. Zsigmondy, 
the tetrachloride of silicium and of 
quartz (chloride and oxide of sili- 
cium). Bodies containing carbon, 
hydrogen and oxygen allow the 
Roentgen rays to easily pass through 
them, whereas they absorb heat rays 
toa greater degree, as is shown by 
M. Ch. Friedel’s researches. 

With regard to the transparence of 
vapors to the X rays, Mr. Phillips 
has shown that the flame of a Bunsen 
burner is absolutely transparent to 
the X rays. The opacity of powdered 
salts to these same rays increases with 
the weight of the metal which enters 
into the composition of the salt. 
This was verified by the author when 
working with chloride of thallium, a 
thin piece of this salt being placed on 
a photographic plate. Vapors from 
the fused salt imparting a green color 
to the flame, produced no image on 
the photographic plate ; chloride of 
sodium yielded the same result, as 
did also bromide of potassium, 
although this last salt. as shown in 
MM. Bleunard and Labesse’s experi- 
ments, is very opaque to the rays. 
No effects were obtained with iodine 
vapors, although iodine itself is very 
opaque. ‘The author is carrying out 
further research in this direction. 


- —-_- 


The Southside L Company, of 
Chicago, will probably put a mort- 
gage of $1,500,000 upon its property 
to secure a bond issue of a like 
amount. Of this issue $750,000 will 
be put on the market at once, provid- 
ing the plan now under discussion is 
adopted; and from the proceeds of 
the sale of these bonds the road will 
be equipped with electricity. 
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William J. Johnston, of the City, County and 
State of New York, being duly sworn, deposes and 
saysthat he is, and for more than 20 years has been, 
the publisher of The Electrical World; etc.—From 
sworn statement March 10, 1897. 

As the journal mentioned was first 
published in April, 1883, less than 
14 years ago, the affidavit of John- 
ston misses the truth by only siz 


years ! 


EXPECTORATION IN STREET RAIL- 
WAY CARS. 


There seems to be a growing and 
very proper objection to expectoration 
in street cars. The ELECTRICAL RE- 
VIEW recently noted the prosecution 
of the first case of this kind in Con- 
necticut under a recently enacted 
law. Now comes the news from San 
Francisco that on April 6 the first 
arrest under the new anti-spitting 
ordinance in that city was made. 
in this case was one 
William D. Bradbury, a prominent 
Mr. Brad- 
bury was riding on a Sacramento 
street car a few days ago when he 


The victim 


and eccentric capitalist. 


expectorated on the floor. This was 
observed by a citizen who lodged a 
complaint, and a warrant for Mr. 
It will 
probably be a test case, as Mr. Brad- 
bury will fight it on general princi- 


Bradbury’s arrest was issued. 


ples. 

In this connection, the Ladies’ 
Health Protective Association, of 
New York city, is doing good work. 
The association has sent circular 
letters to the presidents and super- 
intendents of the elevated railroads 
and street car lines in New York city, 
all of whom have signified their will- 
ingness to co-operate with the associa- 
One 
of the officers of the association states 
that the placards containing the order 
of the Board of Health relative to 
spitting in the cars are in many cases, 
placed out of sight, and instead of 


tion in keeping the cars clean. 


being tacked up in a conspicuous 
place, they are put up near the roof. 
Mrs. A. M. Palmer is quoted as saying: 
‘“*T have found it a good plan to lean 
forward and stare intently at the 
placard as soon asl enter a car. At 
least a half dozen other people will 
look to see what you are staring at, 
and much good can thus be accom- 
plished.” 





THE NATIONAL ELECTRIC LIGHT 
ASSOCTATION. 

The next meeting of the National 
Electric Light Association, to be held 
at Niagara Falls, in June, promises to 
be eminently successful. President 
Frederic Nicholls has been. one of 
the most active and intelligent 
workers who has ever been at the 
head of this important organization, 
and he seems to have instilled his 
enthusiasm throughout the associ- 
ation. During the past year Mr. 
Nicholls has traveled over 12,000 
miles in the interests of the National 
Electric Light Association. His in- 
terim reports have proved to be a 
novel and successful feature. They 
have served to keep alive during the 
year a proper and growing interest in 
association matters. 

The members of the National Elec- 
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tric Light Association look forward 
now with pleasure to the next con- 
vention, when they can bring before 
an appreciative audience of practical 
and scientific co-workers the results 
of their labor and experience during 
the past 12 months. This is a most 
encouraging sign and augurs well for 
the future of the association. We 
can see a pronounced growth of the 
altruistic spirit among the members 
of the National Electric Light Asso- 
ciation, and we believe that if any 
one influence is responsible for it, 
President Nicholls is the man. We 
congratulate the association and its 
president on what they have accom- 
plished during the year. 





The astonishing statement is made, 
but borne out by facts, that thediffer- 
ence of one mill per ton per mile on 
freight carried by all railroads in the 
United States makes a difference in 
the revenue of $80,000,000. It isthe 
careful watching of the tenth part of 
a cent that brings profit to the trans- 
portation companies, and it is no 
wonder that the holders of railway 
stock are anxious for some legislation 
which will enable them to receive 
some return for their investment. 





And now it is proposed to make 
Circassian blondes out of negroes by 
electrolysis. The scheme is to de- 
compose the carbon pigment, which 
gives the negro his characteristic 
color. ‘There was a man down South 
once who sold the negroes a chemical 
preparation which would turn their 


skins white. The man was lynched. 





A Western professor is reported as 
claiming that Fitzsimmons, the prize- 
fighter, was so charged with elec- 
tricity that Corbett could not knock 
him out. We had a suspicion that 
electricity would yet figure in this 
contest, and, of course, come out 


with honors on its side. 





The appointment of Hon. Ben- 
jamin Butterworth as Commissioner 
of Patents is one that gives entire 
satisfaction to all parties interested. 
We believe this appointment to be a 
thoroughly fit and proper one. 





The article in this issue by Mr. A. 
A. Ziegler, on the question of a pro- 
tective tariff on scientific instruments, 
is an able and timely one, and worthy 
of the thoughtful consideration of our 
National Congress. 








The Burlington, Iowa, electric 
railway has been sold to a syndicate 
of Boston men for $50,000. It is 
said that $100,000 will be spent on 
improvements on it this Spring. 
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PERSONAL. 

Mr. C. E. Bibber, of the Bibber- 
White company, Boston, visited New 
York city last week. 

Mr. Wm. D. Sargent, the able tele- 
phonist, is hunting and fishing in 
the Florida Everglades, and will 
return to his Brooklyn home next 
week. 

Mr. Henry D. Stanley has formed 
a connection with Maguire & Baucus, 
Limited, 44 Pine street, New York 
city, manufacturers of ‘‘MB” cast 
copper. 

Mr. John G. Bell, formerly with 
the Complete Electric Construction 
Company, of New York city, is now 
engaged in the printing business in 
Bermuda. 

Mr. Joseph Barré, the well known 
maritime electrical contractor, of 
New York city, returned last week 
from a successful business trip to 
Old Point Comfort, Va. 

Mr. W. A. McKenney, of Boston, 
was a New York visitor last week, en 
route for Old Point Comfort, where 
he will enjoy, with his wife, a two 
weeks’ rest as the guest of Mine Host 
Swett, of the Chamberlain. 


Mr. Charles A. Schieren, Jr., has 
been admitted as a partner in the 
well known belting house of Chas. A. 
Schieren & Company, of New York. 
This is a deserved recognition of a 
progressive and capable young man- 

President McKinley has appointed 
the Hon. Benjamin Butterworth, of 
Ohio, to be Commissioner of Patents. 
Mr. Butterworth’s previous experi- 
ence in the same office in 1883 should 
assure a good administration of patent 
affairs now. 

Maj. F. M. Clarke,U. S. A., retired, 
formerly general superintendent of 
the United States Electric Light- 
ing Company, of Washington, D. C., 
is now allied with the Electric Storage 
Battery Company, with headquarters 
in Philadelphia. 

Mr. A. C. White, of the Providence, 
R. L., Telephone Company, visited 
New York city last week. Mr. White 
has recently received a deserved pro- 
motion to the general managership of 
his company, with a corresponding 
increase of emolument. The con- 
gratulations of the ELEctRicaL Kr- 
VIEW are extended to Mr. White. 


Mr. Theo. P. Cook has been 
appointed superintendent of the sec- 
ond district, western division,-of the 
Western Union Telegraph Company, 
with headquarters at St. Louis. He 
succeeds the late L. C. Baker. 
In 1895 Mr. Cook was appointed 
assistant superintendent of the sec- 
ond district, with headquarters at 
Dallas, Tex., where he has since re- 
sided. 

Mr. R. B. Corey has recently 
taken charge of the sale of the 
Columbia incandescent lamp in 
the eastern territory in addition 


to other electrical lines, and will 


be pleased to meet his friends at 
his office in the Havemeyer Building. 
Mr. Oscar Hoppe, manager of the 
Columbia Lamp Company during the 
past year, is associated with Mr. 
Corey. 
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The following-named out-of-town 
visitors registered at the headquarters 
of the National Electric Light Asso- 
ciation during the week ending 
April 9: D. Urquhart, Fremont, 
Ohio; Geo. W. Vallee, Philadelphia, 
Pa. ; P. J. Bennett, Syracuse, N. Y. ; 
C. E. Newton, Hartford, Ct.; H. 
Brooks, Boston, Mass.; A. P. Sey- 
mour, Syracuse, N. Y.; W. C. Bryant, 
Bridgeport, Ct. ; C. E. Scott, Bristol, 
Pa.; A. D. Page, Harrison, N. J. ; 
F.S. Terry, Chicago, Ill. ; J. Wilson, 
Boston, Mass.; ©. H. Rockwell, 
Cleveland, Ohio; J. OC. Felton, 
Schenectady, N. Y.; H. C. Wirt, 
Schenectady, N. Y.; C. E. Bibber, 
Boston, Mass. 


Mr. James P. McQuaide, secretary 
and treasurer of the National Conduit 
and Cable Company, will return in 
about 10 days from the West, where 
he has been for nearly two months 
past, making his headquarters im- 
partially at St. Louis and Chicago. 
The mails from the West to the main 
office in New York have been bur- 
dened with the orders for material 
sent in by Mr. McQuaide, and also 
brief mention of his adventures in 
these two great cities, in which 
romance and reality both play promi- 
nent parts. Mr. McQuaide’s friends 
in the East will be pleased to welcome 
him on his return. 





Keystone Polarity Indicator and 
Detector Galvanometer. 

The Keystone Electrical Instru- 

ment Company, Ninth street and 

Montgomery avenue, Philadelphia, 


) 





KerysToNne PoLarity INDICATOR, 


Pa., are the manufacturers of the 
polarity indicator and detector gal- 
vanometer illustrated herewith. This 
little instrument is designed to indi- 
cate the polarity of light and power 
mains on two and three-wire circuits, 
also polarity of dynamos and batteries. 
It will indicate on circuits from one 
volt to 700 volts, and a short-circuit 
can not be made through it. It will 
be found very useful in setting arc 
lamps or motors. 

It is mounted in a neat polished 
walnut case, small enough to be con- 
veniently carried in the pocket; size, 
three and one-half by two and one- 
half by one and three-eighths inches; 
weight, four and one-half ounces, and 
is fitted with terminal leads. The 
pointer always deflects toward the 
positive terminal. It will further be 
found very useful as a pocket detector 
galvanometer, and is applicable to all 
uses for which detector galvanometers 
are adapted. 

The workmanship and material are 
the best throughout, and with careful 
treatment the instrument should last 
a lifetime. It is not a liquid pole de- 
tector, liable to explode or deteriorate 
in a few months. This instrument 
can be obtained from all the leading 
supply houses, or will be mailed direct 
to any part of the United States by 
the manufacturers. The makers feel 
that this little device will fill a want 
in its line and it should be of con- 
siderable use. The price is low and 
the quality high. 


THE NEW YORK ACADEMY OF 
SCIENCE. 





AN INTERESTING ELECTRICAL EXHI- 
BITLION — ADDRESS BY NIKOLA 
TESLA, ANNOUNCING RECENT 
ACHIEVEMENTS. 





The New York Academy of 
Sciences gave its fourth annual recep- 
tion and exhibit of recent progress in 
science in the American Museum of 
Natural History, New York, April 5 
and 6, 

In the division devoted to chemis- 
try, in charge of Charles A. Doremus, 
were exhibited a number of electric 
furnaces, and in the electrical 
division, in charge of G. F. Sever, 
were to be seen anumber of historical 
collections of incandescent and arc 
lamps, instruments of precision, 
Crookes tubes, induction coils, 
etc. Mr. W. H. Meadowcroft ex- 
hibited a Thomson 14 inch spark 
inductorium, and tubes and fluoro- 
scopes, and Dr. M. I. Pupin had 
on view an induction coil and cir- 
ouit breaker for the generation of 
Roentgen rays. Dr. Max Osterberg 
exhibited some specimens of German 
tubes, and Dr. Doremus showed one 
of the original Henry induction coils. 

Tuesday evening a large audience 
assembled to listen to an address by 
Nikola Tesla on ‘‘The Streams of 
Lenard and Roentgen and Novel 
Apparatus for their Produc- 
tion”. The lecturer had on ex- 
hibition a number of his per- 
fected electrical oscillators, de- 
signed particularly to be used 
in place of the induction coils of 
old type. He exhibited numer- 
ous diagrams illustrating results 
obtained by him in his experi- 
ments, to ascertain the nature of 
the Roentgen rays. There were 
over 100 different working draw- 
ings of bulbs, showing the ex- 
tent of the ground covered by the 
lecturer in this field. There were, 
besides,a number of remarkable photo- 
graphs exhibited, which were taken 
by means of one of the small oscilla- 
tors exhibited. These instruments 
and photographs were examined with 
the keenest interest after the lecture 
by a large number who remained and 
insisted on a supplementary lecture, 
which Mr. Tesla kindly consented to 
give, notwithstanding that, as he 
playfully remarked, he had not yet 
had his dinner. 

Mr. Tesla introduced the subject 
of his lecture by stating that at the 
close of 1894 he investigated the 
actinic power of phosphorescent 
bodies, and during these experiments, 
which were carried on by the assist- 
ance of Tonnelé & Company, photog- 
raphers of this city, working for the 
Century Magazine, a great number of 
plates showed curious marks and 
defects, which were noted both by the 
speaker and the photographers, but 
not recognized as being due to the 
Roentgen rays. Just as he was 
beginning to look into the nature of 
the phenomena his laboratory was 
burned, and before his work was 
thoroughly resumed in his new 
laboratory Roentgen’s discovery was 
announced. 
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Mr. Tesla first described the instru- 
ments exhibited, dwelling on the 
principles underlying them, and he 
illustrated, in a few striking experi- 
ments, the practical and economical 


features of the machines. The 
greatest interest seemed to be 
evinced by the audience when 


he lighted brilliantly a vacaum 
tube with one of his machines, giv- 
ing, as he said, 800,000 vibrations 
asecond. What rendered them par- 
ticularly valuable, he stated, was that 
they worked equally well on alternat- 
ing or direct-current circuits, and 
transform these currents with high 
economy into high-frequency elec- 
trical vibrations. 

Mr. Tesla announced two important 
discoveries relating to the Roentgen 
rays. First, he said he had discovered 
a new and powerful source of the 
rays in an electric arc, formed under 
peculiar conditions. The second dis- 
covery was the deflection of the 
Roentgen rays by means of a magnet. 
This discovery is particularly im- 
porvant in establishing the identity of 
the Roentgen rays, and those discov- 
ered by Lenard in 1891, and is, there- 
fore, one of the most valuable con- 
tributions to our knowledge of these 
rays. 

Teslad welt also on some phenomena 
of rotation of bodies in bulbs, and, 
among other things, described his 
method of determining exactly the 
speed of a dynamo when taking 
readings. 

To a few interested scientific men 
Mr. Tesla showed a great number of 
diagrams illustrating experiments he 
had performed which tended to prove 
the correctness of the views he holds 
in regard to the Roentgen phenomena 
being caused by material particles 
projected with great velocity. 

The ErectricaL REvIEw hopes to 
be able to present in full, in an early 
issue, Mr. ‘T'esla’s lecture. 


The Western Telephone Construc- 
tion Company Again Victorious 
— Court Decides Roosevelt 
Patent Has Not Been Infringed 
by Defendants. 


In the United States District Court 
at Chicago Judge Grosscup, on the 
5th instant, handed down adecision in 
favor of the Western Telephone Con- 
struction Company in the suit brought 
by the Western Electric Company in 
October, 1895, alleging infringement 
of the famous Roosevelt switch, patent 
No. 215,837, May 27, 1879, under 
which the Bell company is said to 
have paid during the life of the patent 
some $35,000 in royalties to the Roose- 
velt heirs. The court’s decision was 
subsequently withdrawn for the pur- 
pose of revision as to its phraseology. 
The court held, in effect, that the 
Roosevelt device was a purely auto- 
matic switch; that is, a switch which 
would operate, without any intent of 
the operator, to make a change in the 
circuits, while the defendants’ switch, 
which is identical with the Watson 
device (the patent on which was de- 
clared invalid on February 10 last), 
was not entirely automatic. In fact, 
it could not be called automatic in 
any sense, since the telephone had to 
be placed on the hook, and if not so 
placed, the circuit would not be 
changed, as in the Roosevelt device, 
where the hand phone was suspended 
by a cord, and the weight of the tele- 
phone was the real cause of changing 
the switch. 

The suit has been in the courts for 
some time, and was earnestly con- 
tested on each side, its final outcome 
reflecting much credit on the argu- 
ment of defendants’ solicitor, Col. 8. 
8. Stout. 
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TELEPHONE NEWS AND 
COMMENT. 


An opposition telephone system is 
promised for Oswego, N. Y. 





England sent 350,000,000 messages 
by telephone last year, 37,000,000 
more than the year before. 





The Mount Vernon, IIl., Telephona 
Company has been sold to the South- 
ern Illinois Telephone Company. 





The Mutual Telephone Company 
has begun the construction of an 
opposition plant at Des Moines, Ia. 





Application has been made by the 
Home Telephone Company, of Balti- 
more, Md., to lay its wires in con- 
duits owned by the city. 





The Erie Telegraph and Telephone 
Company made a net gain of 198 sub- 
scribers in February. ‘Total number 
connected March 1, 21,752. 





The Commissioner of Corporations 
has fixed the price at which the new 
American Bell Telephone Company’s 
stock shall be offered to stockholders, 
before sale by auction, at $214 per 
share. 





Engineer Hill has reported to the 
Baltimore, Md., Electrical Subway 
Commission, that all the work in 
connection with placing the wires of 
the police and fire-alarm telegraph 
had been completed. The total cost 
was $244,358, and 373,181 feet of 
wire was laid. 





Capitalists of La Porte, Ind., are 
said to be preparing to build and 
operate telephone exchanges through- 
out Kentucky in opposition to the 
corporations now in the field in that 
State, and it is reported that articles 
of incorporation of a syndicate of 
Indiana capitalists will be filed at 
Indianapolis at an early day. 





The suit brought against the Capital 
Telephone and Telegraph Company, 
by Messrs. Barton and Brown, at- 
torneys for the Western Electric 
(American Bell [Sunset] ) Company, 
for infringement of the now famous 
Watson telephone switch, patent No. 
270,522, was dismissed on March 22, 
1897, at complainant’s cost, in the 
United States Circuit Court, in San 
Francisco. 





The Citizens’ Telephone Company, 
of Laconia, N. H., has been granted 
a franchise to place poles, run lines 
and establish an exchange in Frank- 
lin, N. H. A line will be extended 
from Laconia to Franklin, via Tilton, 
N. H., a sufficient number of sub- 
scribers already having been secured. 
The exchange at Laconia, which is 
working satisfactorily, has 200 sub- 
scribers. 





Judge Grosscup, at Chicago, has 
declined to appoint a receiver for the 
Harrison International Telephone 
Company, on the bill of several 
stockholders. He based his refusal 
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to interfere on the 94th rule of court, 
which requires stockholders who 
claim fraudulent conduct on the part 
of a corporation to first seek redress 
of their wrongs through the official 
board of the company. This was not 
done in the case of these com- 
plainants. 





‘tne Galveston, Tex., exchange of 
the Southwestern Telephone and 
Telegraph Company is to have two 
new switchboards, which will take 
care of 1,300 additional subscribers. 
A long-distance switchboard is also to 
be put in for the Galveston—Houston 
line, and the number of circuits in- 
creased from two to seven. The 
greater amount of attention is being 
given to the long-distance telephone 
service. All the principal towns of 
the State are being connected by di- 
rect wires from Galveston. The first 
towns to be connected are San An- 
tonio, Austin, Waco, Brenham and 
Dallas, and to the latter city there 
will be two cirouits. 





A short time ago a large and rather 
fierce-looking man came hastily into 
the general office of the Chicago Tele- 
phone Company, says a local paper, 
and, without any preamble, addressed 
the clerk in charge in a voice which 
might have been heard all over the 
building had the doors been open: 
“‘ Say, what kind of a telephone do 
you furnish, anyhow? I rented a 
telephone from you and pay my rent, 
but it is no good, and has been out of 
order for two whole days, and this is 
ruining my business. The fact is, it 
hasn’t worked at all since I moved 
last Monday. I took especial pains 
moving the telephone, too; hired a 
good man to take it down and see 
that it was packed on the mover’s 
wagon in a way that it could not 
possibly be broken. Then my car- 
penter putit up in the new office, just 
where [ wanted it, and it looked all 
right ; nothing was broken at all. 
Since that time, however, the bell 
doesn’t ring, and, no matter how hard 
we turn thecrank, the operator won’t 
answer, and I tell you it is no good, 
and I want a new telephone.” The 
remarks of the clerk in charge were 
not heard by the man in the adjoin- 
ing room, but the ejaculations of the 
complaining subscriber could have 
been heard half a block: ‘‘ What is 


that? Wires, underground con- 
nections, switchboards ? Well, I'll 
swear !” 

——_—___+@>e—_—_____ 


KIND WORDS. 





A WELCOME VISITOR. 





To THe Epitor oF ELectricaL REvIEW : 
Inclosed you will find a draft on 


the Fourth National Bank, of New 
York, for $3, in payment of my sub- 
scription to the ELEcTRICAL REVIEW 
for the current year. I have been a 
subscriber to the Review for three 
years, and feel that I can not get 
along without it now. It’s like 
having a telephone in the house; 
when once you get used to it, you 
can’t get along without it. 
A. Hoopss, 
Mgr. Telephone Company. 
April 6. 


LIGHTNING RODS. 





AGAIN THE QUESTION OF THEIR 
VALUE AND BEST CONSTRUCTION 
IS PRESENTED. 





To THE Eprror oF ELEcTrRicaL REVIEW : 


I desire to know whether lightning rods, if 
properly made and properly placed, are known to 
be an absolute protection against damage from 
lightning to buildings and occupants. Some per- 
sons claim they are worse than no rods, as they 
attract the lightning. 

I understand you answer such questions through 
the columns of the Review. I simply want to pro- 
tect a small residence of my own in the country. 

I have heard of buildings with rods being struck 
and destroyed by lightning, but were the rods 
themselves of proper construction? Am of the 
opinion myself that lightning rods, properly con- 
structed, are an absolute protection. 


H. R. Burver. 
Chicago, March 31. 





The lightning rod question was 
discussed at some length in these 
columns several years ago, and we re- 
produce below a communication by 
Major David Porter Heap, U.S. A., 
that appeared in the ELECTRICAL 
REVIEW and which answers the in- 
quiries of our correspondent as to the 
best method of construction : 


There are three qualities which a 
good lightning rod should possess— 
ease of discharge, first-rate conduc- 
tivity throughout its entire length, 
and excellent ground connection. 
This last, probably the most important 
of all, is the most frequently neg- 
lected. 

An excellent lightning conductor 
can be erected as follows: 

Take a copper rod half an inch in 
diameter and three feet long, in one 
end make two saw cuts in the direc- 
tion of its length six inches long and 
at right angles to each other; bend 
out the four pieces thus formed about 
30 degrees, file their ends to sharp 
points, and plate them with nickel. 

Fasten this rod securely with copper 
staples to the highest part of the 
building so that it will project about 
two feet: to the lower end rivet and 
solder a copper ribbon one-eighth of 
an inch thick and one and a half 
inches wide; lead this ribbon, in the 
most convenient way, on the outside 
of the building to the ground, fasten- 
ing it to the building with copper 
nails. The ribbon will have to be 
made, of necessity, of a number of 
pieces, which should be securely 
riveted and soldered together. 

Select some convenient spot near 
the building where the earth is always 
damp, and, if possible, where the 
waste water from the roof or else- 
where would naturally run; here dig 
a pit about three feet square and, to 
moist earth, not less than three 
feet deep; put in the bottom a 
well rammed layer, one foot thick, 
of gas coke; in one corner of the 
pit, resting on the coke and partially 
imbedded in it, set a piece of six-inch 
gas pipe, long enough for the upper 
end to project above the surface of 
the ground, fill it also with well- 
rammed coke to within six inches of 
the top. 

Then wrap a piece of coke with a 
strip of copper ribbon, dip the coke 
and ribbon in melted lead, so that 
there will be a good connection be- 
tween them, and insert them into the 
gas pipe, leaving the end of the 
ribbon projecting, and fill up with 
coke. 

To this projecting end rivet and 
solder the ribbon leading from the 
building and fill up the pit with earth. 

All the rivets must be of copper, 
and no insulators must be used. 

This lightning conductor wiil pro- 
tect a conical space whose base is 
equal to the height of the upper 
point of the conductor from the 
ground. 
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The copper ribbon, being easily 
bent, can readily be adapted to the 
irregularities of the building and has 
less self-induction than a round rod. 
The coke-ground connection is better 
than a metal plate, it has great sur- 
face, depolarizes itself, does not cor- 
rode, and is cheap. 





i, 
A Handsome Catalogue. 


The Western Electric Company 
will issue, the latter part of this 
month, what promises to be one of 
the most complete and _ handiest 
catalogues of electric light and power 
supplies ever placed in the hands of 
the dealer. The book will be handy 
in form (seven and one-half by five 
inches) and contain about everything 
that a contractor or consumer needs 
or is liable to need in his. business. 
Starting with a detailed list of a most 
complete assortment of snap switches, 
with wiring diagrams of the several 
kinds, knife switches of the various 
sizes and styles, high-tension service 
switches, and several styles of auto- 
matic circuit breakers; the entire line 
of supplies, instruments and acces- 
sories is taken up and treated in a 
systematic manner, each subject being 
completely covered with a thorough- 
ness little short of perfection. How 
well the work has been done may be 
realized when one sees some 16 pages 
devoted to fusible cut-outs alone, or 
when one looks over nearly 20 pages 
of the one item of sockets. Miscel- 
laneous supplies, rheostats, switch- 
boards and _ switchboard fittings, 
including instruments, claim over 50 
pages, in short, not a single one of 
the thousand and one items of sup- 
plies entering into the construction, 
maintainance or repair of an electric 
plant of any kind seems to have been 
overlooked, whenever the article is 
liable to be called for and has not be- 
come out-of-date. The typographical 
arrangement of the book is excellent, 
the plan of having marginal illustra- 
tions for each subject, wherever 
practicable, being followed as for- 
merly. The book will no doubt 
become a vade mecum of all engaged 
in the trade, and reflects much credit 
upon the publishers as well as the 
compilers. 





OBITUARY. 


Robert Carson Gilliland died at his 
home in Indianapolis, Ind., on March 
31. He was the father of Mr. E. T. 
Gilliland, of New York city, the well 
known inventor, and was also the 
president of the Gilliland Electric 
Company, of Indianapolis. Mr. 
Gilliland was a gentleman of high 
personal character and _ integrity. 
The ELectrRIcCAL REVIEW extends its 
sympathy to Mr. E. T. Gilliland in 
his bereavement. 

——- <- 


Judge Colt, of the United States 
Circuit Court, has entered a decree 
dismissing the bill of William H. 
Baker against the United Telegram 
Company, and discharging the re- 
ceiver, Mr. Marsden J. Perry. This 
was done by agreement of all parties. 
The receiver is ordered to turn his 
report over to the officers of the 
company. 
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Should the Manufacture of Scien- 
tific Apparatus in this Country 
Be Protected and Encouraged 
by a Tariff? 


To THE Eprror oF ELectricaL Review: 

This question may be regarded 
from three points of view: That of the 
extreme protectionist; that of the 
free-trader, and that of the moderate 
or intermediate observer, who oscil- 
lates between a position favoring 
such a tariff as will provide sufficient 
revenue for the expenses of govern- 
ment, and one supporting duties 
which will afford such a measure of 
protection to American industry as 
will enable manufacturers here to 
compete on an even footing with 
importers of the foreign-made goods. 

To the free-trader no argument can 
be addressed which would be likely to 
change his opinion on the subject. 
His attitude, consistent, even if mis- 
taken, is in favor of purchasing in 
the cheapest market, wherever that 
may be, regardless of the effect on 
home manufacture. 

To the protectionist, on the other 
hand, no argument need be addressed 
in favor of protection as a general 
principle, the only matters upon 
which he is solicitous being: Is the 
industry a desirable one? Does it 
need protection? And how much? 
And what, if any, exceptions should 
be made from the payment of duty ? 

The following remarks must, there- 
fore, be addressed to the protectionist 
and the moderate man. 

In the first place, it may be noted 
that the exceptions to the rule in this 
connection are the most important 
element inthe problem. The market 
for scientific apparatus is largely, if 
not almost exclusively, among col- 
leges, schools and educational institu- 
tions of various kinds, who are 
entitled to import duty free under 
the law as it now stands, Section 
585 of the Act of 1894 being as follows: 


‘** Philosophical and scientific apparatus, utensils, 
instruments and preparations, including bottles 
and boxes containing the same; statuary, casts of 
marble, bronze, alabaster, or plaster of Paris ; 
paintings, drawings and etchings, specially im- 
ported in good faith for the use of any society or 
institution, ncorporated or established for religious, 
philosophical, educational, scientific, or literary 
purposes, or for encouragement of the fine arts, 
and not intended for sale.” 

This being so, the market for appa- 
ratus of this nature would be prac- 
tically restricted to those persons 
purchasing apparatus for their per- 
sonal use, were it not for the fact 
that, even now,such apparatus can be 
furnished better, quicker and more 
cheaply by our own mannfacturers 
than it can be obtained by importa- 
tion. This condition, however, for 
the most part obtained in the case of 
the cheaper and less delicate appa- 
ratus, and where finely adjusted and 
expensive apparatus is required, there 
has been an impression (not alto- 
gether unwarranted) that it was not 
possible to obtain such apparatus in 
this country, or only at a prohibitive 
price. Admitting this fact to be 
true, and with certain modifications 
it does approximate the truth, what 
is the reason for such a condition ? 
This reason, it appears to the writer, 
is not far to seek, and possesses what 
may be considered as a reciprocating 
nature, in this respect—that appa- 
ratus of this class is purchased abroad 
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for the reason that it has not been 
made here (or at least at as low a 
price), and,per contra,it has not been 
made here for the reason that it has 
not, with the existing demand, and 
with the existing prices of labor, 
rents, taxes and other expenses, been 
possible to compete with the price for 
which such material could be im- 
ported duty free, although it might, 
and very probably would, be possible 
to compete with such prices were a 
tariff of, say, some 35 per cent ad 
valorem imposed on all such im- 
portations. 

The remedy, therefore, suggests it- 
self, and that is to place a specific 
duty, by name, on the various classes 
of apparatus falling under the general 
class of material now under consider- 
ation, and allow no exception. 

This suggestion, we are aware, will 
undoubtedly be met with the usual 
outcry that institutions of: learning 
should be favored in this respect, by 
being permitted to import duty free, 
simply because they are institutions 
of learning, and, therefore, as such, 
entitled to exceptional privileges. 

This argument, of the ad captan- 
dum order, is plausible and specious, 
but not, it is submitted, founded on 
principles of justice. There is no 
reason, it would appear, if scientific 
apparatus is to be deprived of the 
protection of the tariff, why all other 
materials employed in educational 
purposes should not be admitted duty 
free. The tariff on the coal, used for 
heating the buildings; the iron and 
steel, used in construction, and the 
plate-glass, used in the windows, 
should be relieved of the duty on 
their importation. 

At this point we shall possibly be 
met with the reply that the material 
quoted is not such as can not equally 
well be provided from our own native 
resources, whereas, high-grade scien- 
tifio apparatus can only be obtained 
from abroad. It may not be stated 
quite so boldly, but that is the trend 
of the argument. 

Now, admitting, for the moment, 
that such apparatus can at present be 
imported more cheaply than it can 
be purchased from home manufact- 
urers, the mere raising of price should 
be no adverse argument in the eyes 
of the strict protectionist, for to him 
the maintenance of high prices is a 
consummation devoutly to be wished ; 
to the man of more moderate views 
the building up of an industry which 
will employ skilled labor at high 
wages, and which, in course of time, 
may have the swaddling clothes of 
protection removed from it (as has 
been practically the case with some 
of its elder brethren), should appeal 
forcibly. 

It may well be that with such an 
infant industry, as with some of our 
adolescent if not adult industries, it 
will, before many years, be the case 
that we shall ask no odds from any 
one, and that our superior machinery, 
intelligence and methods will enable 
us to compete with the old world in 
price as well as in quality. 

Admit, however, if you please, that 
this can not be carried out in the 
course of a year or two, is not such a 


condition of affairs worth waiting 
for, even at the cost of some tem- 
porary augmentation of prices ? 

Mr. Edward Atkinson, who can 
hardly be considered as a protec- 
tionist, said, in an address to the 
New England Free Trade League: 
‘‘There are many other articles still 
remaining on the free list, which, in 
the course of time, might be fully 
established within the limits of our 
own country, if the representatives 
should secure the same benefit which 
the iron masters did, in the manner 
described, for nearly a generation, 
ending in their nplete success in 
establishing an American industry to 
the exclusion of all foreign products, 
of like kind, at the cost to consumers 
already stated ”, etc. 

And again, ‘“‘Southern members 
rightly claim that if protection with 
incidental revenue is to be the policy 
of the country, it should cover the 
whole country and be applied to all 
arts and products”. 

The logic of this position can hardly 
be disputed, but it may be urged on 
the other hand, as if has been with 
regard to the question of dovks, that 
the purpose for which they are im- 
ported should relieve them from duty. 
If this is a correct point of view, as 
before stated, to be consistent, any 
dutiable material whatever, if used 
for any purpose coming under the 
category of ‘‘ educational”, should be 
exempted from the application of the 
tariff. 

Books, it may be admitted, occupy 
a different position from apparatus. 
A book is not a manufactured article, 
or raw material either. In its essen- 
tial character a book does not consist 
merely of the paper and binding, but 
of the brains put into it; it is sui 
generis, and a particular foreign book 
can not be manufactured in this 
country without committing either a 
breach of copyright law or a moral 
theft. Atthe present date any person 
in the United States is at liberty to 
write a book and print and sell it 
without competition from abroad on 
that book. Every book is different 
from every other book, but this is not 
the case with apparatus, where the 
essential differencies are much less. 

The eleemosynary attitude with 
regard to public education is, we 
think, a weak one. Education is a 
good thing; so is the protection of 
the growing industries of the country, 
or the affording of temporary assist- 
ance to industries of value which have 
a capacity of growth within them, and 
the protection of American industries 
is now the policy of the country, and 
one to which the administration is 
fully committed. 

This particular industry, moreover, 
is not one ,to invite the immigration 
of hordes of wretched Huns, Poles, 
Armenians and Italians to receive 
from 50 cents to 75 cents a day, but 
involves skill and intelligence, and 
tends in every way to raise the stand- 
ard of American industry, and, as a 
necessary consequence, the standard 
of wages also. 

The solicitude displayed by our 
legislators in the past, for the interests 
of labor and high wages, would seem, 


177 


if we may judge by the localities 
where labor is concentrated, to have 
fallen short of its ostensible purpose 
of raising the condition of the Ameri- 
can working man to some fancied 
height of poetic refinement and exalta- 
tion. A stroll through the districts 
inhabited by the working people of 
New York, Boston, Lowell, Fall 
River,Chicago, Pittsburgh, Cleveland, 
or the mining towns of Pennsylvania, 
makes us wonder whither the profits 
of protection have vanished. 

Now, here, however, is an industry 
which can not be carried on by the 
offscourings of less fortunate coun- 
tries, but which will call for the high- 
est efforts of American skill and 
ingenuity. Fine mechanical work 
and intelligence will be essentials and 
these will command good pay, and 
furnish increased material for taxa- 
tion. 

It is probable that protection, such 
as here indicated, will not result in 
more than a temporary increase of 
price, but that, in the course of a few 
years, better apparatus can be pro- 
duced in this country at no higher 
prices than those for which imported 
goods can be obtained. Without 
some such protection, however, the 
industry will not and can not advance, 
so large a proportion of the available 
market being exempt by the provis- 
ions now proposed from any tariff. 

At the risk of repetition, it may be 
asked why an industry such as that of 
the manufacture of scientific and 
electrical instruments should be 
singled out for destruction. If free- 
trade should prevail that industry 
would have to take its chances in the 
general debacle, but so long as agri- 
culture is no longer recognized as the 
mainstay of the country, and manu- 
factures assume its place, and so long 
as the declared and preferred policy of 
the administration is “‘ protection ” 
as distinguished from ‘‘tariff for 
revenue”’—only or mainly—it is diffi- 
cult to perceive the ground for the 
exemption, except on the ground that 
the public institutions of learning are 
charities to be partially supported at 
the expense of a particular trade. 

That we are not stating the position 
of the protectionist too strongly is, 
we think, shown by the following 
words of Congressman Walker, of 
Massachusetts : 

We must take care of our own 
country and our own workingmen, 
and shut off by protective duties 
whatever might come in here that 
would deprive any of our people 
of the opportunity of supplying 
the needs of their own country- 
men. * * * * 

Every member from New England 
takes this view when he wants to get 
elected and when he wants to geta 
schedule into a tariff bill for any 
industry in his own district. Such a 
man makes a mistake when he de- 
nounces a rate that is necessary for 
the constituents of some other Con- 
gressman. If we are not willing to 
make this protective policy universal, 
* * * * weshall be forced toabandon 
the entire system and substitute for 
it the vicious free-trade policy of 
Great Britain. 

Whether or no the policy of pro- 
tection is a good one is a large ques- 
tion, not to be discussed here, but, 
since the elections of last year, is not 
open to revision for at least four 
years. 

We do not say “‘ Protect us at the 
expense of all other industries”, but 
we do say, ‘‘ Protect all industries ”, 
and do not select us as the one industry 
to be left ‘‘ naked to its enemies ”. 

A. A. ZIEGLER. 

Boston, April 7. 
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SUBMARINE TELEGRAPHY. 


ABSTRACT OF THE INAUGURAL AD- 
DRESS OF SIR HENRY MANCE, 
PRESIDENT OF THE INSTITU- 
TION OF ELECTRICAL ENGINEERS, 
LONDON. 





The earliest record of a subaqueous 
line is said to be that of the experi- 
ment made by Baron Schilling, who, 
in 1812, exploded mines across the 
River Neva, using wire insulated with 
india rubber. It would seem, there- 
fore, that Schilling deserves the credit 
of being the first to suggest the em- 
ployment of insulated conductors un- 
der water. In 1838 Colonel Pasley, 
R. K., made experiments at Chatham 
to demonstrate the practicability of 
telegraphing through lines under 
water. In 1839 Dr. O’Shaughnessy 
made a series of experiments across 
the Hooghly. In 1840 Professor 
Wheatstone demonstrated before a 
committee of the House of Commons 
a method for establishing telegraph 
communication from Dover to Calais. 
In 1842 Professor Morse laid down in 
New York Harbor an insulated wire 
for telegraphic purposes. In 1845 
Ezra Cornell laid a 12-mile cable in 
the Hudson River; this cable worked 
well for several months, until it was 
broken by ice. 

The earliest record I have been 
able to discover at Somerset House of 
any submarine telegraph company is 
dated the 16th June, 1845, when 
Jacob Brett obtained a certificate of 
registration for the General Oceanic 
Telegraphic Company. The first con- 
cession connected with international 
submarine telegraphy was granted to 
Jacob Brett and his elder brother, 
John Watkins Brett, in 1847—that is 
to say, 50 years ago; so that, although 
advantage was not taken of this par- 
ticular concession, we may, in a sense, 
be said to be celebrating this year the 
jubilee of the inception of interna- 
tional telegraphy. 

The adoption of insulated con- 
ductors for underground wires, both 
in Prussia and England, may have 
contributed to the development of 
submarine telegraphy. The value of 
gutta-percha as an insulator began to 
be recognized about 1847; and we 
find that in i849 an English company 
obtained a charter from the French 
Government granting to them the 
exclusive right of sending telegraphic 
intelligence between England and 
the French coasts. The concession 
was conditional on communication 
being established by September, 1850; 
and, with the object of preventing its 
loss, a single wire, invested with a 
thick coating of gutta-percha, and 
sunk by means of leaden weights, 
was successfully laid, and messages 
transmitted from coast to coast. I 
have in my possession some of the 
core, recovered several years after- 
wards. I may say that, asa simple 
core, it is quite as good as any made 
at the present day. Of course, such a 
slender wire could not be expected to 
stand the chafing to which it would be 
subjected against the rocky bottom ; 
but the immediate cause of failure 
was its being grappled by some French 
fishermen, who promptly secured a 
considerable length of it, in ignorance 
of the real nature of their find. 

In December, 1850, a new conces- 
sion was obtained by the Bretts from 
the French Government; the out- 
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come of this concession was that a 
cable between England and France 
was laid during the following year. 
The establishment of the old Sub- 
marine Telegraph Company practi- 
cally dates from this time. The iron, 
wire-sheathed cable used on this 
occasion is said to have been sug- 
gested independently by Kiiper, Reid, 
Newall and Willoughby Smith. The 
cable was laid by Mr. Crampton. In 
the present day our copper is purer, 
our sheathing wires of a better quality, 
and we have learned to adapt different 
types of cables to different depths ; 
but we must admit that the 1851 
type has served as a mode] for subse- 
quent shallow-water cables. 

We who are accustomed to hear of 
the laying of a fresh Atlantic cable 
with hardly a passing comment may 
be apt to underrate the skill and per- 
severance which brought about the 
laying of the first Channel cable ; it 
may, therefore, be opportune to men- 
tion, in justice to the successful 
pioneers of submarine telegraphy, 
that more than one subsequent at- 
tempt to connect Ireland and Eng- 
land ended in failure. 

Considerable correspondence has, 
of late, appeared in the public press 
regarding the inception and develop- 
ment of submarine telegraphy. 
I have devoted some time to the 
investigation of the records at Somer- 
set House and the Patent Office, 
which are sometimes amusing and 
generally instructive. I have come 
to the conclusion that to no one 
individual can fairly be granted the 
credit of the inception and develop- 
ment of the submarine cable. The 
work has been the work of many. 
Men of science, men with engineering 
skill and men of capital have all 
contributed to laying the foundation 
of and building up the network of 
telegraphs which isslowly, but surely, 
being extended to all parts of the 
world. 

It is not for this institution to deal 
with the rival claims of financier and 
engineer; but if we, as engineers, 
desire to do honor to any one indi- 
vidual, who pre-eminently distin- 
guished himself in the development 
of oceanic telegraphy, we have simply 
to refer to the list of our past-presi- 
dents, and select the name of Sir 
Charles Tilston Bright. 

The earlier history of submarine 
telegraphy is marked by frequent 
failures. Twenty thousand miles of 
cable were laid during the first 16 
years, but over 9,000 knots of this 
quantity had been abandoned before 
1865. The costly experience, thus 
purchased, was derived from the 
failures of a series of weak and light 
cables, in many of which the insula- 
tion was probably defective or insuf- 
ficient from the first. Some of these 
cables were lost during the operation 
of laying. 

The story of the first Atlantic cable 
has been told by many. The experi- 
ment was a costly one, but worth the 
money, for it demonstrated the 
feasibility of safely submerging great 
lengths of cable in depths of over two 
miles. Although a commercial fail- 
ure, it was a great engineering success, 
and during its brief existence gave a 
practical and striking ilJustration of 
its value. The War Department was 
able to countermand the movements 
of certain regiments, and thus avoid 
an expenditure of some £50,000. 

Some of you may remember the 
Indian mutiny, and how keenly the 
want of telegraphic communication 
with India was felt. A subsidy of 
£36,000 per annum was granted to 
the Red Seu Telegraph Company, 
whose cables, laid in 1859, proved a 
deplorable failure, notwithstanding 
the fact that, previous to their sub- 
mersion, upwards of 80 different 
cables had been laid in various parts 


of the world. The sections were laid 
too tight, the iron sheathing was 
insufficient, the depth and nature of 
the bottom had not been properly 
considered, and the supervision dur- 
ing the manufacture was probably 
not of that searching character which 
we now find to be necessary to insure 
success. 

The record of the Malta-Tripoli- 
Bengasi—-Alexandria cable, laid in 
1861, forms an agreeable contrast to 
the dismal failure of the Red Sea 
line. This cable was, I believe, the 
first sent to its destination in tanks, 
and systematically tested from the 
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Fig. 1.—ELEVATOR CONTROLLING 
APPARATUS. 


time of its manufacture up to its 
submersion. The costly failures 
previous to 1863 gave little encour- 
agement to the British public to 
favor enterprises having for their 
object the extension of telegraphic 
communication to the East. At the 
same time, it was felt that communi- 
cation with India was an imperative 
necessity,and Colonel Patrick Stewart, 
R. E., was deputed by government to 
arrange for the construction of a land 
line through Mesopotamia, and the 
carrying out of the cable portion of 
the line via the Persian Gulf. A good 
deal of the original cable laid in 1864 
is still in existence. The expedition 
was completely successful, and com- 
munication with India was soon after 
established by alternative land lines 
through Turkey and Persia. 

It was in connection with this cable 
that my associations with submarine 
telegraphy commenced. Five sailing 
vessels were employed to convey the 
cable to the Persian Gulf, and as 
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Fie. 2.—ELEVATOR CONTROLLING 
APPARATUS. 











many as 12 vessels assisted during 
the work, which would now be easily 
and rapidly executed by one well- 
equipped telegraph steamer. Com- 
munication between the cable ship 
and towing steamer was constantly 
maintained during the operation of 
laying the cable, by means of sema- 
phore or signaling lamps. Six years 
afterwards the cables of the Eastern 
Telegraph Company were laid down 
between Suez and Bombay, and in 
1871 China and Australia were 
brought into communication with 
Great Britain. 
(To be continued.) 
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Elevator Controlling Apparatus. 


The Automatic Switch Company, 
of Baltimore, Md., have been fre- 
quently called upon by elevator man- 
ufacturers for a reliable automatic 
rheostat and reversing switch, for use 
in connection with direct-connected 
electric elevators. The illustrations, 
presented herewith, show the appa- 
ratus they have developed for that 
purpose. 

Up to the present time, the method 
employed to operate the resistance 
required to start the elevator motor 
is usually some arrangement of mag- 
nets and dash-pots, to furnish the 
necessary slow movement, which 
regulates the admission of current to 
the motors, and nine-tenths of the 
medium speed electric elevators on 
the market to-day are said to be 
dependent upon this class of regula- 
tion for their control. 

With the Automatic Switch Com- 
pany’s system of starting motors, 
which is broadly covered by patents 
issued to their Mr. Whittingham, 
they do away entirely with the use of 
actuating magnets and dash-pots, and 
obtain the required slow movement 
directly from the winding drum of 
the elevator itself. 

The special advantages of this 
apparatus over magnetic form of 
control are claimed by the manufact- 
urers as follows : 

1. A perfectly accelerated start, 
free from jar or jerk. 

2. Resistance can not be cut out of 
circuit unless the elevator starts. 

3. Elevator can not be forced to 
start under an overload, and can 
never blow a fuse from this cause. 

4, No oil or air dash-pots are re- 
quired to act as governors, for the 
elevator controls the movement of 
the resistance contacts. 

5. Substantial mechanical con- 
struction, in the place of delicate 
wiring and connections. 

The form of resistance used with 
this controller is of the tubular radi- 
ator type with inclosed coils, and 
will be found capable of withstanding 
very severe service without deterio- 
ration. Its compact and massive 
construction makes it most suitable 
for elevator work. 

In the construction of the revers- 
ing switch will be found an approved 
plan for reducing the destructive 
sparking, which is so disastrous to 
the circuit-controlling mechanism of 
elevators. 

The arrangement is similar to the 
method employed in the best street- 
car controllers, and consists of open- 
ing the circuit at 24 different points 
simultaneously, thereby dividing the 
sparking into many small arcs, which 
are not capable of burning the con- 
tacts. 

The reversal of the current is ac- 
complished by a half turn of the 
sprocket wheel, which, by means of a 
chain connection, is readily adapted 
to any form of elevator mechanism 
now on the market. The wearing 
parts of this switch are renewable, 
each current-breaking clip being 
readily detachable. 

The wiring between switch, rheo- 
stat and motor is particularly simple, 
and but three wires are used to con- 
nect them. With this apparatus it 
is possible to change over any ordi- 
nary belt-driven elevator into a direct 
electric, it being only necessary to fit 
small sprockets on the winding drum 
and belt-shifter shafts, and. connect 
controller and switch to a reversible 
motor, to derive the full economy of 
a direct-connected installation. 
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TELEPHONE RATES IN NEW YORK. 

ARGUMENT AGAINST THE BRUSH 
BILL TO REGULATE TELEPHONE 
CHARGES—THE MESSAGE RATE 
SYSTEM IN NEW YORK—INCREASE 
IN SUBSCRIBERS OF 70 PER CENT 
IN TWO YEARS—AVERAGE RATE 
oF 10,700 NEW YORK SUB- 
SCRIBERS IS UNDER $109, WHILE 
THE BRUSH FIGURE IS $16 
HIGHER. 





At the hearing last week before the 
Senate Committee at Albany, N. Y., 
which has charge of the Brush tele- 
phone rate bill, an argument was made 
by Mr. U. N. Bethell, general manager 
of the New York Telephone Company, 
which contained various interesting 
facts and figures relating to what has 
been done by the company during the 
past three years in the way of reduc- 
ing and revising its rates and improv- 
ing the facilities which it offers to its 
customers. The proposed billis con- 
sidered dangerous by the telephone 
companies, as being a purely experi- 
mental attempt to disorganize their 
business and impose arbitrary rates 
without regard to the work they have 
accomplished, according to purely 
business principles, in framing rates 
to suit their customers, and which 
are satisfactory to the majority of 
those customers. 

The bill has practically no support, 
Mr. Bethell pointed out, beyond that 
of the few professional agitators who 
annually appear at Albany and 
periodically use the same arguments, 
in spite of the material change in the 
situation wrought during the past few 
years by the adoption of the message- 
rate system, of which the supporters 
of the bill profess to be entirely 
ignorant, although the great majority 
of New York subscribers actually pay 
for their service under this system. 

After disposing of the fanciful fig- 
ures regarding telephone profits, 
which,at a previous hearing,had been 
attributed to the Ainsworth report— 
although by no sort of manipulation 
could the figures contained in that 
report be made to bear the interpre- 
tation put upon them—the speaker 
gave a description of the work that 
had been done in New York since 
1894 in revising and reducing the 
rates. It was found that, in order to 
make any reduction in rates and still 
do business at a profit, it would be 
necessary to introduce a schedule of 
charges graduated in accordance with 
the subscriber’s use of the service. 
This was the true principle of arrang- 
ing the charges for telephone service, 
as, although the flat rate found natu- 
ral acceptance in the early days of 
telephony, when the exchanges were 
small and all subscribers were about 
on the same basis regarding their use 
of the plant and the service, it became 
evident later on, as the systems grew 
in size, requiring more complicated 
operations, the use of long trunk 
lines to join the various exchanges in 
a district, and the rendering of very 
widely varying amounts of service to 
different subscribers, that the service 
was the real measure of the work 
done by the company for the sub- 
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scriber and of the cost of the sub- 
scriber to the company. 

Working from this principle, the 
New York company took the tele- 
phone message as the unit of value, 
not the telephone line and instru- 
ment,as had always been done before, 
and in 1894 worked out a system of 
message rates which varied according 
as the subscriber contracted for a 
larger or smaller amount of service. 
This system was put in force in May, 
1894, with a minimum rate of $150, 
exactly the same grade of service be- 
ing supplied as at the full flat rate of 
$240. After a little experience had 
been gained in the working of the 
system, the minimum rate was re- 
duced in November, 1894, to $120, 
and in the light of still further ex- 
perience, a new schedule was put in 
force in May, 1895, under which a 
telephone station on a line shared by 
one other subscriber could be had at 
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and they have been availed of by thou- 
sands of both classes. Yetsome peo- 
ple find it difficult to realize that 
rates have been reduced, and the sup- 
porters of the Brush bill make no 
mention of any other rate than the 
$240 flat rate, which is paid by but a 
small minority of New York sub- 
scribers. 

The adoption of the message rates 
enabled many, who had previously 
only used the telephone service from 
the public stations, to become regular 
subscribers and obtain permanent 
service at their own, homes or offices. 
During the two years ending Decem- 
ber 31, 1896, the net increase in num- 
ber of stations was 6,165, or over 70 
per cent. The increase is proceed- 
ing at an even more rapid rate than 
that of 1895 and 1896. 

Many subscribers who were paying 
$240 a year changed their contracts 
and took service under the message 
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Essick’s Heat BATTERY. 


$75, or a direct and exclusive line at 
$90, with the privilege of sending 600 
outward local messages in the year. 
The subscriber’s name, telephone 
number and address are listed in the 
company’s quarterly directory, and 
all calls he receives are free to him. 
The charges for messages beyond the 
600 included in the minimum rate 
range from ten cents to five cents, 
according to the number contracted 
for. If the subscriber does not use 
all the calls contracted for at these 
rates, he gets a rebate for the unused 
messages at the end of the year. An 
adjustment is made at the end of 
each contract year, so that the sub- 
scriber pays in strict accordance with 
his use of the service. Liberal dis- 
counts are made for guaranteed use 
above a certain amount and for pay- 
ment of the annual rate in advance. 
This system of rates has been freely 
advertised in all sorts of ways for 
three years past, its advantages have 
been offered alike to old subscribers, 
who might secure the benefit of a re- 
duction of rate, and to non-subscrib- 
ers who had been deterred from using 
the telephone service by the flat rate, 


rates at a substantial reduction. 
Facility to do this was offered to all 
subscribers who could gain anything 
by it without regard to the term of 
their contracts. In 1893 there were 
more than 5,000 subscribers still 
using single-wire, grounded-circuit 
lines with old-fashioned instruments, 
giving inferior service; by the end 
of 1896 all of these were changed to 
metallic circuit, with long-distance 
instruments, and all subscribers expe- 
rienced the benefit of complete 
metallic circuit working throughout 
the whole system. During the period 
referred to, the telephone plant was 
greatly improved and extended. New 
exchanges have been opened, the 
underground cable plant has been 
increased, and every station has been 
put on a “long-distance” basis. 
The organization and discipline of 
the staff has been improved, with 
great increase of efficiency, and it 
may be said that the telephone service 
of New York is of a standard not 
approached elsewhere. Even the 
advocates of the bill do not complain 
of the service. 

The actual figures given by Mr. 
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Bethell regarding the present classi- 
fication of New York telephone sub- 
scribers showed that the large 
majority—10,700 out of a total of 
18,000 stations—take service at 
message rates. The average rate of 
these 10,700 subscribers is actually 
below $109. From this it appears 
that the Brush bill, if it became a 
law, would raise, by an average of 
over $16, the average rate of some 
10,700 subscribers, and would only 
benefit a relatively small group of 
1,800 subscribers, whose use of the 
service is so large that it is an 
economy to them to pay the $240 
rate and get the unlimited service. 
nance 


Electric Current From Heat. 


The experiments in the line of 
obtaining electric currents by means 
of the application of heat have been 
many and constant, and recently at- 
tention has been directed to this 
problem by the announcement of the 
results obtained by Dr. W. W. Jacques, 
of Boston, and others. In a patent 
issued on March 30 to Mr. 8. V. 
Essick, of Yonkers, the inventor of 
the Essick telegraph printer, is 
described a method which we illus- 
trate herewith. The inventor states 
that, with five cells contained in a 
case occupying less than one foot, he 
generates a current equal to 75 watts, 
and that each cell yields one volt and 
more than 15 amperes. ‘To increase 
the output it is only necessary to en- 
large the cell. The new generator 
consists of an outer conducting case, 
ordinarily copper, a more positive 
metal suspended therein, an electrolyte 
of water and sulphate of copper, a 
means of feeding a salt of copper, 
and a source of external heat. 

The heat employed is simply what 
is required to raise the liquid in the 
cell to 180 degrees, after which a very 
diminutive amount is sufficient to 
keep it at that point. 

The theory of the inventor is that 
he obtains the results which he shows: 

1. Because he supplies externally 
the heat that would be produced by 
the action of electrolyte on the posi- 
tive element, and thereby supplements 
the chemical in sending out current. 

2. No polarization takes place. 
This is prevented, both by the heat 
and by the deposit of pure copper on 
the copper element. 

3. The internal resistance of the 
battery is reduced immensely by the 
heat, thereby increasing the volume 
in compliance with ys formula, 
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4. The form of cell, by means of 
which the positive and negative ele- 
mentsare brought close together, aids 
in reducing the resistance, hence, in- 
creases the volume of current. 

Mr. Essick states that some of the 
cells develop a maximum of 38 am- 
peres, each cell yielding one volt. 
Applications are pending in the 
Patent Office covering many modifica- 
tions. The device is also patented in 
foreign countries. A company is 
being organized, and the device will 
at once be placed upon the market. 

The immediate fields for the gener- 
ator are for running all kinds of 
light machinery—sewing machines, 
machinists’ lathes, fans, dentists’ and 
jewelers’ lathes for isolated light 
plants, launches, etc., etc. The 
device being simple and inexpensive, 
it is expected to meet with a popular 
demand. 
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ADVANCE INFORMATION 


New Electric Railways. 

OsHKosH, Wis.—It is reported 
that the Citizens’ Traction Company 
injends to build an electric street 
railway here. 

MarsHALL, Mo.—The plant of the 
Hannibal Street Railway Company 
has been purchased by an eastern 
syndicate, and the line is to be re- 
built and extended. 

Beaumont, TEX.—Beaumont Wharf 
and Terminal Company has been or- 
ganized. Capital stock, $60,000. 
Purpose, construction of a terminal 
railroad within and near the city of 
Beaumont, Jefferson County, and 
operating of wharves on the banks of 
the Neches River and Brake’s Bayou. 
Incorporators, W. A. Fletcher, Wm. 
Wiess, George W. O’Brien and others. 

HELLERTOWN, Pa.—A corporation 
to be known as the South Bethlehem 
& Hellertown Street Railway Com- 
pany has been organized for the pur- 
pose of building an electric railway 
between this place and South Bethle- 
hem. Hon. John H. Pascoe, Hon. 
Hugh E. Crilly, Joseph R. Wieand, 
W. O. Pass and P. F. Cannon, 
incorporators. 

MosiLe, Ata.—The Mobile Street 
Railway Company will put in a new 
100-horse-power boiler and make other 
improvements to its plant. 

CINCINNATI, OH1to—The electric 
railway from Hyde Park to Madison- 
ville will be completed by July 1. 

HANNIBAL, Mo.—The Hannibal 
Railway Company will rebuild its 
electric power plant. Is in the 
market for machinery. 

San Francisco, Cait.—Sonoma 
Jounty is likely to have a system of 
electric railroads connecting some of 
the principal towns in the county. 
A company has been formed for the 
purpose, and eastern capitalists are 
ready to take bonds that will be 
issued as work progresses. 

BereA, OH10—The Elyria & Ober- 
lia Electric Railway Company has 
been incorporated, with a capital stock 
of $100,000. 

Jackson, Miss.—The Mayor may 
be addressed for information concern- 
ing construction of electric railway 
in connection with an electric light 
plant. 

LOUISVILLE, Ky.—The Louisville 
City Railway Company will change 
its Oak and Brook street divisions to 
electric systems. 

BALTIMORE, Mp. — The Central 
Passenger Railway Company, George 
Blakiston, president, is considering a 
further extension of its electric line 
in the northeastern part of the city. 

Pontrac, Micu.—The Oakland 
Electric Railway will probably be ex- 
tended to Pontiac. 

ALBANY, N. Y.—The electric street 
railway will be extended from Hoosick 
Falls to Bennington. 

Brockton, Mass.—A franchise has 
been granted to the Brockton & Taun- 
ton Street Railway Company under 
the usual restrictions. The road is 





to run via Belmont street and the 
turnpike. 
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WAUKEGAN, ILL.—It is reported 
that another belt line railway will be 
built this Summer. The Chicago, 
Hammond & Western, it is said, in- 
tends to make Waukegan its northern 
end. It is already built from Ham- 
mond to Blue Island. Its route will 
be through the west part of North 
Chicago Village to Waukegan Harbor. 

Cotorapo Sprines, Coto. — A 
street railway franchise has been 
granted to Wallace Hooke to build 
and operate street car lines on various 
streets of this city. Hooke is sup- 
posed to represent eastern people. 

Victor, Coto.—L. D. Ross has 
been granted a franchise for an elec- 
tric road at this place. 

CRIPPLE OREEK, CoLo.—L. D. 
Ross, of this city, is the promoter of 
a scheme to connect the district by 
an electric railway, to be known as 
the Cripple Creek District Electric 
Railway. 


Electric Light and Power. 

CoLtumBia, 8. C.—The People’s 
Electric Light Company has been 
incorporated by Aretas Blood Car- 
penter and George Wallace Newton, 
for the purpose of erecting and 
operativg a plant to supply light 
and power. Capital stock, $100,000. 

St. AUGUSTINE, Fia.—W. A. 
MacWilliams, Walter French and 
Cromwell Gibbons have applied to 
the City Council for a franchise for 
electric light plant. 

Witmineton, N. C.—Wilmington 
Gas Light Company has improved 
its electric light plant and put in 
additional machinery since January 1 
at a cost of $11,000. 

Hempstead, Tex.—The Hemp- 
stead Waterworks Company will 
establish an electric light plant, etc. 

Run@e, Tex.—Schorre Brothers 
contemplate putting in an electric 
light plant, etc. 

Bar Harsor, Me.—Plans have 
been received for the new electric 
light station, which will be begun in 
August. It will be built of brick, 
with concrete floor and iron roof, and 
will cost in the neighborhood of 
$7,000. 

Lanepon, N. D.—The city will 
have 4 first-class electric light plant 
in full working order in a few weeks, 
Gardner & Walker having decided to 
put it in. 

Forty Fort, Pa.—C.G. Mumford, 
secretary, may be addressed concern- 
ing establishment of an electric light 
plant. 

Fort VALLEY, Ga.—Electric lights 
are to be established here within the 
next 60 days. 

WESTERVILLE, On10—The Wester- 
ville Electric Light, Power and 
Water Company has been incorpo- 
rated by G. W. Meeker, N. B. Abbott, 
A. H. Skillings, 8. L. Barry, James 
Westerwater and L. Reinert ; capital, 
$40,000. It is for the purpose of 
lighting by electricity the public and 
private buildings and streets of 
Westerville, to furnish electric power 
for public and private use, and to 
establish water conduits by which to 
supply the citizens with water. The 
shares are $100 each. 


San Dreco, Cat.—The San Diego 
council, after passing a plan for a 
$1,500,000 water and electric light 
plant, is now considering a plan for 
a second electric light plant, to cost 
$48,000. 


New Incorporations. 

PorRTLAND, Me. — Sanitary Car 
Grip Company has been organized 
for the purpose of manufacturing 
straps and grips for electric cars and 
other cars, with $50,000 capital stook, 
of which $500 in patents, etc., is paid 
in. The officers are: President, F. B. 
Wentworth, of Boston; treasurer, E. 
W. Brown, of Boston. 

New York, N. Y.—The United 
States Battery Company has been 
incorporated to manufacture elec- 
trical batteriesand machinery. Capi- 
tal, $25,000. 

CuicaGo, Int.—Shore Construc- 
tion Company has been incorporated; 
capital stock, $12,000; for supplying 
and equipping street railway power 
and light and general contracting 
construction. Incorporators, Charles 
H. Hamill, Norman Williams, Jr., 
Leverett Thompson. 

CurcaGgo, ILtt.—J. W. Atkinson 
Company has been incorporated; 
capital, $20,000; to manufacture elec- 





trical street railway and railroad 
supplies. Incorporators, John M. 
Atkinson, Theodore H. Pletzch, 


George E. C. Johnson. 

CLEVELAND, OH10o—The Ahlm- 
Edwards Electric Company has been 
incorporated by C. E. F. Ahlm, H, J. 
Edwards, H. W. Canfield, C. H. Gill, 
J. E. Morley. They will make and 
deal in electrical machinery and tools. 
Capital, $25,000. 


New Telephone and Telegraph 
Companies. 
WAPAKONETA, OnIOo—It is said 
that a telephone line will soon be 
built between this place and Waynes- 
field. : 


ALLENTOWN, Pa.—The People’s 


Telephone and Telegraph Company . 


has been incorporated by Samuel H. 
Brown, John Mustard, Christopher 
T. O'Neill, Edgar M. Yarnall and 
others. Capital stock, $25,000. 

ExceLsiorn Sprines, Mo.—C. H. 
and J. C. Coffinger have obtained 
franchise for telephone system, and 
will establish same at once. 

IpswicH, Mass.—The New England 
Telephone Company is making 
another bid for an exchange for this 
place. 

Sine Sine, N. Y.—The Assining 
Home ‘Telephone and ‘Telegraph 
Company has been incorporated. 
Capital stock, $25,000. 





Business Troubles. 

Fort WayYNE, InNpD.—The Fort 
Wayne Electric Corporation has ap- 
plied for a receiver for the Franklin 
Electric Light Company, of Cape 
May, N. J. 

Paris, TEx.—Jno. A. Porter has 
been appointed receiver for the Paris 
Gas and Electric Light Company. 

GenEva, N. Y.—James O. Carr, 
of Schenectady, has been appointed 
receiver of the Geneva Brush Electric 
Light and Power Company. 
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A Bureau of Information for 
Establishing Electrical Credits. 
The Electrical Mercantile Agency, 

of 318 Broadway, New York, devote 

their entire time and attention to the 
one line of business indicated in the 
title, and are, therefore, an enterprise 
of value and importance to the entire 
electrical trade. They have reporters 
and correspondents in every city and 
town in the United States and Canada, 
and are sparing no money or effort to 
increase the efficiency of their service 
and augment its value to their sub- 
scribers. Over 15,000 concerns of 
the electrical and allied lines have 
been consulted, and their statements 
verified or modified by its representa- 
tives throughout the country. This 
information is published semi-annually 
in a convenient reference book, giving 
the names of the concerns, with their 
capital and credit rating. This book 
is supplied to subscribers, and in con- 
nection 100 special reports, as they 
may be asked for, on companies 
relative to which more specific infor- 
mation is desired. A weekly correc- 
tion and change sheet is furnished to 
subscribers, enabling them to keep 
the book constantly up to date. In 
addition to this service, the agency 
voluntarily sends reports to companies 
which they may know to be interested 
in other concerns, if conditions arise 
warranting such information. For 
instance, a subscriber may to-day 
send to the Electrical Mercantile 

Agency for a special report on a cer- 

tain company, and the condition of 

the house at the time the report is 
delivered may be a satisfactory one 
upon which to base credit, but three 
months later, or even 30 days later, 
conditions may arise which would 
make them entirely unworthy of 
credit, and as the agency, in view of 
its facilities, would be the first to 
obtain information of this nature, it 
immediately informs all subscribers 
who have previously requested reports 
on the party in question. 

Mr. P. M. Mowrey, the general 
manager, is a gentleman who has for 


the past ten years been actively iden- 
tified with the electrical trade in a 
capacity which would especially 
familiarize him with electrical credits 
throughout the country, and previous 
to his connection with the electrical 
trade was engaged for a number of 
years in the mercantile agency busi- 
ness, and is, therefore, peculiarly well 
adapted to efficiently manage this 
enterprise. 

Mr. Mowrey is well known to New 
Yorkers, and to many outside of New 
York, through his connection with 
the Edison Electric Illuminating 
Company of New York, and the New 
York Electric Equipment Company, 
and as the organizer of several other 
electrical companies. 

Judging from their constantly in- 
creasing subscription list, the agency 
is rapidly becoming recognized as the 
standard means of determining elec- 
trical credits throughout the country, 
and it is quite reasonable to suppose 
that this institution will soon be con- 
sidered indispensable by all first-class 
houses in this line of business. 


A fire of supposed incendiary 
origin destroyed the plant of the 
Electric Illuminating Company in 
Bellefonte, Pa., with all its contents, 
on April 6. 
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The Metropolitan Electric Com- 
pany, Chicago, are sending out to 
the trade a comprehensive catalogue 
covering electrical and combination 
fixtures which they manufacture. This 
catalogue is complete in every detail, 
and a great many of the fixtures are 
now shown to the public for the first 
time. 

The full line of aluminum reflec- 
tors which the Central Electric Com- 
pany, Chicago, is carrying in stock is 
meeting with a ready sale, they being 
considerably lighter than the old-style 
reflectors, with the same radiating 
effect and possessing certain points of 
superiority which the trade will find 
worthy of their investigation. 


The American Electric Telephone 
Company issues, under date of April 
1, the following notice : 

Please address all mail and ship- 
ments to our office and factory, 171 
and 173 South Canal street, Chicago, 
where, with increased facilities and 
first - class modern appointments 
afforded, your commands will have 
better attention than was possible at 
our Kokomo factory. 

The Electric Appliance Company, 
of Chicago, report that they are rap- 
idly closing agency arrangements in 
different parts of the country for 
their 1897 line of fan motors and 
ceiling fans. They are offering a full 
line of direct and alternating fan 
motors, and also a full line of direct 
and alternating-current ceiling fans, 
and are prepared to offer attractive 
arrangements to good, live agents. 


Mr. Charles E. Perring announces 
that, owing to his increasing business, 
he has removed his offices to No. 19 
Union Square, West, New York city. 
Mr. Perring makes a specialty of de- 
signs for gas and electric fixtures, 
real bronze and wrought-iron railing 
and grill work, also ecclesiastical art 
metal work of everydescription. His 
factory facilities for carrying out 
promptly contracts of any size are of 
the best. 

Carlisle & Finch, Cincinnati, 
Ohio, have a very successful line of spe- 
cialties,chief among these being their 
search-lights for river or ocean 
steamers. These are built in sizes 
from 2,000 to 10,000 candle-power, 
and embody the latest and most ap- 
proved methods of construction. 
Electric coal-mining locomotives and 
a large double-truck car are engaging 
the attention of this firm of enter- 
prising men. 

The National Carbon Company’s 
property in Cleveland, Ohio, is lo- 
cated about three miles from the city 
square and contains 25 acres. The 
capacity of these immense works is 
about 20,000,000 carbons a year. 


Between 14,000,000 and 15,000,000 
were manufactured during 1896. 
There are about 500 employés. Mr. 
W. H. Lawrence, president of the 
company, is probably the first manu- 
facturer of electric light carbons, and 
has been progressively at work in 
this field for over a decade, and is a 
popular and highly esteemed citizen 
of Cleveland. 


The Electrical Workers’ Associa- 
tion, of Chicago, has made applica- 
tion to the Secretary of State for a 
charter. The association ‘s seven 
montns old and already has some 35 
members among the several workmen 
in the trade. It claims in no wise to 
be a labor organization, its object 
being that of mutual aid and benefit 
only. By the payment of a small 
monthly sum, on the part of each 
member, it is intended to create a 
fund out of which to relieve mem- 
bers temporarily out of work through 
sickness or other causes. Geo. D. 
Gilmore is secretary and treasurer. 


Electricity in Belts—Some time 
since an engineer in a large factory 
called the attention of a visiting 
expert electrician to the electricity 
in a big driving belt, and was quite 
surprised when the expert informed 
him that the electricity was caused by 
the belt slipping. The expert added 
that it was simply a wasting of power 
and could be prevented by applying 
Dixon’s traction belt dressing, made 
by the Joseph Dixon Crucible Com- 
pany, Jersey City, N. J. This 
dressing was applied and the elec- 
tricity disappeared at once. Elec- 
tricity in belts is not only a waste of 
power, but is also an element of 
danger by fire. 

The Standard Oil Company are 
about to erect at Bayonne, N. J., a 
boiler shop 300 feet long and 105 feet 
wide. The main portion of the shop 
is divided into three bays. The cen- 
tral bay, about 50 feet wide, is served 
with a 15-ton electric crane supported 
on heavy girders about 40 feet above 
the floor. On either side of this main 
portion is a wing about 30 feet wide. 
The walls of the building are brick 
and the supporting framework is 
steel. The roofs are to be covered 
with corrugated iron. The main 
columns of the shop are 25 feet apart 
and all arranged so that jib cranes of 
suitable size and capacity can be 
attached at any point, which, together 
with the traveling crane in the center, 
will enable them to cover the entire 
floor surface of the building. One 
end of the building, fora distance of 
about 75 feet in length, is supported 
by clear span trusses, which gives a 








THOMAS HILL, Jr., 
Experimental Electrical Work 


AND 
Electrical Advertising Novelties. 
REPAIRING IN ALL ITS BRANCHES. 
Special Apparatus Designed and Built. 
128 Water Street, New York City. 














pamnectiresTYARTRIGK& 
Peacers £125 So. 2nd St. 





GARTER 70 ELECTRICAL 


PHILADAWPA. Goons, 








clear floor space over this entire area. 
In this end of the building will be 
located fires and furnaces, and other 
apparatus for heating and shaping 
the material for the boilers. The 
building is well lighted by windows 
in the sides of the brick walls and in 
the monitors of the roof, and is amply 


ventilated by means of large monitors 
on the ridge. The steel work was 
designed and will be erected by the 
Berlin Iron Bridge Company, of East 
Berlin, Ct. 
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We make a specialty of constructing Munic- 
ipal Electric Lighting Plants. 





Send for Estimates and Valuable Information. 
WHITNEY ELECTRICAL 
INSTRUMENT C0..“"sr™™ 

High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, N.H., U.S.A. 
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STEAM ENGINEERING 


tionary, Locomotive or Marine); Mechan- 
3 Mechanical Drawing; Electricity; Arehi- 
teeture; Architectural Drawing and Design- 
ing; Civil, Railroad, Bridge, Municipal and 
Hydraulle Engineering; Plumbing; Minings 
Prospecting; English Branches. 
The Steam Engineering course is 


intended to qualify engineers to se- Ge 
cure Licenses. 

Send for Free circular and Book of 
Testimonials, stating the subject you 


wish to study, to 
The International B 1008, 
Correspondence Schools, } Seranton,Pa, 








WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 





In Gold, will be paid to the three 
purchasers sending in_ the most 
solutions of this novel Egg Puzzle. 
Interests and amuses young and old. 
Requires patience & steady nerves, 
Send 15 cts. for Puzzle, (2 for 25 cts.) 
and learn how to secure a Prize. 


Walter S. Coles, Neave Building, Cincinnati, Ohio. 














LIGHTNING ARRESTER. 


ARC-KNIFE SWITCH. 


MAST-ARMS. 


Write Us. Cet Our Discounts. 


Utica Electrical Manufacturing 
and Supply 00., utica, w. ¥. 





FOR SALE. 





RAILWAY GENERATORS. 


3M. P. 500, 666 horse-power, 500-volt generators 
with station equipments. 

D horse-power, 500-volt generators with 
station Wo 

M. P. 75, 100 horse-power, 500-volt generators 
with station equipments. 

D 50, horse-power, 220-volt generator with 
station equipment. 


RAILWAY MOTORS. 


W. P. 50, 25 horse-power motors. 
. 80, 15 horse-power motors. 
E. 800 drum armatures, 4turn, New. 


STATIONARY MOTORS. 


1 horse-power, 110 volt, Thomson-Houston, 
. * Robinson-Foster. 
sei Edison. 


$28 


“ “  Bdison. 

ea 220 ‘“* MThomson-Houston. 

= “ Belknap. New. 

* Ketchum. New. 

Eddy. 

* 2G. 

110 “ Thomson-Houston. 

110 ‘* Thomson-Houston. 
“ C.&C. 

“* Am. Eng. Co. New. 

** Thomson-Houston. 

* Edison. 


“ 


S388 


RR 


“ 


Sames 


“ 
“ 


S8EE 


And many other motors not mentioned above. 
All motors have sliding base frames and fire- 
proof rheostats. 


ELECTRIC PUMP. 

A 10-horse- power, 500-volt Thomson-Houston 
motor, direct connected to Gould pump, ca- 
pacity, 10,000 gallons per hour. 

TRANSFORMERS. 


A large lot of Stanley transformers, from 15-light 





to 100-light, 1,000-volt primary ; part 50-volt 
secondary, and part 100-volt secondary. 


125-VOLT INCANDESCENT DYNAMOS. 


4 6 Kilowatt, 110-light, Edison. 

8. 12 “ 

1 15 “ 270 “ 

2 20 “ 360 “ “ 

ae oe 

1 8 “ 55 i) o 

1 7 oe 125 oe “ “ C. 1." 

1 16 “ 275 . “ “ E. 1" type. 
1 2 wed 450 * Edison. 

8 380 ” Oo Ta “EGY * 
1 1,000-light M. P., Westinghouse. 


ALTERNATING DYNAMOS. 


A 35, 650-light, Thomson-Houston, 
A 70, 1,300 * aa 
650-light, Westinghouse, 
750 ‘ 
1,500 “ “ 
1,000 * 


‘ “ 


Cort 8D aD re 


The above are all 1,000-volt machines, and are 
complete with exciters and station equipment, 


ARC DYNAMOS. 


5-light, 


candle-power, Brush. 


2,000 
1,200 
2,000 
2,000 
** 1,200 New. 

2,000 = 

2,000 Thomson-Houston. 
“ 1,200 “ 
2,000 
1,200 
1,200 


“ “ 
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’ 


ARC LAMPS. 


15 K. 12, 1,200 candle-power, single, Thomson- 
Houston. 

10 1,200 candle-power, single. Brush. 

27 No. 17, 1,200 candle-power, double Brush. 


EVERY MACHINE TESTED AND GUARANTEED. 


FRANK RIDLON COMPANY, 


180 SUMMER ST., 


BOSTON, MASS. 





New York Agent, CHARLES N. WOOD, 80 Broadway, Room 131. 
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[pecialty reported for this journal by E. 8. 
Duvall,-solicitor of patents, Loan and Trust Build. 
ing, Washington, D. C. Copies of any patent may 
be secured for 10 cents each. | 

















ISSUED APRIL 6, 1897. 


579,959 Railway switch; W. G. Clark, 
Philadelphia, Pa. 

579,975 Magneto-electric generator ; W. 
Gillette, New York, N. Y. 

580,010 Keyboard attachment; H. W. 
Shonnard, New York, N. Y.—An elec- 
trically operated self-playing piano, con- 
sisting of a plurality of electrically connected 
pivoted levers, arranged on a stationary 
part of the piano, and a plurality of electric 
contacts, with which the upper ends of the 
levers are by gravity made to engage. 

580,011 Armature core; 8. H. Short, 
Cleveland, Ohio—An armature core built 
up of laminas, and having spacers inter- 
posed between the laminas and separated 
therefrom. 

580,035 Art of and apparatus for gen- 
erating and distributing music electrically ; 
T. Cahill, New York, N. Y.—In combina- 
tion with an electrical music generating sys- 
tema, a multiplicity of rotary rate governors, 
serving for the production of the notes of a 
musical scale through one or more octaves 
electrically, and driving mechanism for said 
rate governors, whereby different rate gov- 
ernors are given different angular velocities. 

580,057 Electric railway system; W. 
Robinson, Boston, Mass. 

580,092 Electric push button; R. L. 
Moore, Statesville,.N. C.—A cap, contact 
devices carried thereby, and fasteners com- 
prising pieces of wire which are bent into 
eyes and secured to said cap, said fasteners 
being adapted to receive securing devices. 

580,114 Electric brush-holder; T. J. 
Loughridge, Oshkosh, Wis.—A clamp for 
holding electric brushes while being trimmed, 
comprising a holder for the brush, an 
angle-finder pivoted to the holder, and pro- 
vided with an open face, means for locking 
the angle-finder in position at the desired 
angle, and an adjustable plate on which the 
end of the brush rests, and which is adapted 
to insure an even trim of the brush. 

580,166 Telephone circuit; J. S. Stone, 
Boston, Mass.—A local talking circuit at a 
sub-station, containing an electrolytic cell, 
a telephone transmitter and the primary of 
an induction coil grounded between the 
electrolytic cell and said transmitter, with a 
main telephone line, one end of which is 
connected with the common source of cur- 
rent, and the other with the secondary of 
said induction coil, and also with the said 
local circuit at a point between the said 
primary of the induction coil and the elec- 
trolytic cell. 

580,180 Magneto and dynamo electric 
generator ; C. H. Wade, Manchester, Eng- 
land—A contact block or device in combina- 
tion with a series of terminals connected 
with successive sections of the armature 
coil, said block or device being moved over 
said terminals by centrifugal force. 

580,205 Electrical transformer plate ; R. 
W. Blackmore, Peoria, Il. 

580,246 Conduit system for electric rail- 
ways; A. O. Badendrier, Washington, D. C. 
—An insulator support comprising a casing 
provided with outwardly projecting lugs at 
each end thereof, brackets fixedly secured 
to said lugs, and means for supporting said 
brackets within the conduit. 

580,256 Electric arclamp; W. J. Davy, 
London, England. 

580,276 Electro-magnetic coil; W. E. 
Harrington, Philadelphia, Pa.—Has radially 
deep and axially narrow composite wind- 
ings, said composite windings being made 
up of two or more separate bars connected in 
multiple, and the outerone or ones being 
coiled on those next within to form the com- 
posite windings. 

580,277 Magnetic circuit breaker; Wal- 
ter Harrington, Philadelphia, Pa. 

580,320 Electrical cutout ; H.C. Jones, 
New York. 





The Massachusetts House has 
caused to be engrossed a bill author- 
izing savings banks to invest in the 
bonds of the Boston, Revere Beach & 
Lynn Railway Company. 


>. 





The New London Gas and Elec- 
tric Company, of New London, Ct., 
has been organized with the follow- 
ing officers: Hon. Robert Coit, presi- 





dent; George E. Levy, vice-president; | 
A. M. Young, secretary and treas- 
urer; A. J. Purinton, assistant treas- 
urer and general manager, and F. L. 
Terry, assistant general manager. A 
new office has been opened at 29 Main 
street, New London, which is fitted 
up with all the modern improve- 
ments and a fine exhibit of electric 
fixtures and arc lamps. 








WANTED—A YOUNG MAN who has 
had success in selling steam engines. 
Must have had fair technical education 
(immaterial whether college or night school), 
with practice. Salesman art essential. 
Obedience also essential. State present 
salary, or salary and commission, amount 
of sales and district. 
Communications absolutely confidential. 


wy. FR. 
450 Fifth Ave., New York City. 


WATER-POWER FOR SALE. 


120 korse-power. Turbine Water-wheel. 
Wheel-house, Two-story brick building, 
36x171 feet; also main line of shafting. 
Power reliable. On two railroads. About 
four hours from New York and Boston. 

Apply to 
‘R. E. H,” Lock Box D, 
West WINSTED, CONN. 


PATENTS, 


‘TRADE MARKS. DESIGNS. COPYRIGHTS. 


CAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out through me are given 

ial notice in the leading journals of the country, 
thus bringing same widely before the public without 
cost to inventor. 











Rererences: ‘Electrical Review,’ New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
Va.; Second National Bank, Washington, D. C.; 
E. K. Leech, U. S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S$. DUVALL, 


Loan and Trust Bidg., 
WASHINGTON, D. C, 





Solicitor of Patents, 
Who can think 
of some simple 


Wanted—An [dea sisore'simns 


+ Jour ideas; sher, may bring you wealth. 
Write JOHN WEDDERBURN & CO., Patent Attor- 
ners Washington, D. C., for their $1,800 prize offer 
and list of two h 


dred inventions wan 
DYER & DRISCOLL, 
PATENT SOLICITORS, 
36 WALL STREET, N. Y., 





an oh wn - eo 
Kok Goth for Ria ‘amd forssqn counlrica, 
Cactinounly fom he pant —- 


oe. a 


W.R. OSTRANDER & CoO., 
= 22 DEY STREET, 
Manufacturers of 





SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Blee*ric and Mechanical Belis. 


FACTORY, 
De Ealb Ave., 
BROOKLYN. 
Send for Mustrated 

. Catalogue. 


“BIG FOUR” 


THREE CREAT TRAINS. 


“KNICKERBOCKER SPECIAL” 


Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and BOSTON, 


“SOUTHWESTERN LIMITED” 


Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON, 


‘*WHITE CITY SPECIAL” 
Between CINCINNATI, INDIANAPOLIS and CHICAGO, 











E. 0. McCORMICK, 
Pass. Traffic Mgr. 


D. B. MARTIN, 
Genl. Pass. & Ticket Agt. 





| 
PATENT OFFICE. 
U. S. and Foreign PATENTS. 
ENGINEERING Specifications. 
Patent Suits and Interferences. 
Expert Testimony. 
Agreements and Assignments. 
Tests, Reports, Opinions. 
Trade-marks and Designs. 


FOR SALE. —* 


Complete Set of X-Ray Apparatus, 


including orking Drawings. 
10-inch Ritchie Coil, or a -- - etc. 
%4-Horse-power C.-W. 110-Volt EDWARD P. THOMPSON, M. E., 
Motor, Solicitor of Patents. Mem. Amer. So. Mech. Eng. 


and Mem. Amer. Inst. Electrical Eng. Author, 
**Inven as a Science and an Art,” and 
‘Roentgen Rays and Phenomena of the Anode 
and Cathode.’’ 14 years’ experience. 


PROF. WM. A. ANTHONY, 


Electrical and Scientific Expert. For 15 years of 
Cornell Univ. and Past Pres. Amer. Inst. Elec- 
trical Eng. 


ALFRED 0. COURSEN, 


Counsellor at Law. 


Rotary Brake (6 brakes), 

Three 3-m. f. Marshall Condensers, 
Carpenter Rheostat, 

5x7 Fluoroscope. 


This set for sale, complete or in 
parts, cheap. Address 


H. D. HAWKS, Tarrytown, N. Y. 


Address 
119 NASSAU, cor. BEEKMAN ST., NEW YORK. 


FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 








APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


SEARCHLIGHTS 


River, Lake and Marine 
STEAMERS, 
From 2,000 to 10,000 Candle-Power. 
LATEST AND [10ST APPROVED 
CONSTRUCTION. 


Improved Pilot House 
Steering Gear. 


Send for Catalogue “ A.” 


CARLISLE & FINCH 


829 W. Sixth Street, 
CINCINNATI, OHIO. 











me ory Water=Wheel Governor 
eae THAT GOVERNS. 


Superintendent's Office, 
GREENFIELD AND TURNER’S FALLS STREET RAILWAY CO. 
Creenfield, Mass., November 19, 1896. 
LOMBARD WATER-WHEEL COVERNOR CO., Boston, Mass. 

Gentlemen: Your letter of November 4th at hand; in reply, will say that the Lombard 
Governor regulates our.wheels within two per cent., from full load to no load; we have 
some very heavy grades on our road, but the governor does the work for us, and does it 
well. Would recommend your governor to any one requiring uniform speed. 

(Signed) Yours truly, H. C. CARFIELD, Superintendent. 


NotTE:—The above letter will be of particular interest to those in c) e of electri 
from the fact that the above-named plant combines difficult conditions which are pA ed Ag cote 
road of moderate size driven entirely by water power; the load often varies from friction load to the entire ca) it, f 
the plant. L. W.-W @ Co” i 


LOMBARD WATER-WHEEL GOVERNOR CoO., 6! Hampshire Street, 
BOSTON, MASS. 


DIRECT ELECTRIC ELEVATOR 


RHEOSTATS AND SWITCHES. 











Reliable and efficient apparatus for the 
automatic control of Direct Electric Ele- 
vator Motors. 

Special features to be found only with 
the method developed by this Company 
and covered by Patents No. 518,906 and 
No. 520,280. 





We solicit correspondence with ele- 
vator and motor manufacturing 
companies. 


AUTOMATIC SWITCH C0., 


703 Equitable Building, 


BALTIMORE, MD. 























